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nFCLARATION OF AUDREY D. GODDARD. Pb D UNDER 37 C.F.R. § 1.132 

Assistant Conimissioner of Patents 
Washington, D C. 20231 

Sir: 

I, Audrey D. Goddard, Ph.D. do hereby declare and say as follows: 

1. I am a Senior Clinical Scientist at the Experimental MedicinemioOncology, Medical 
Affairs Department of Genentech, Inc., South San Francisco, California 94080. 

2. Between 1 993 and 200 1 , 1 headed the DNA Sequencing Laboratory at the Molecular 
Biology Department of Genentech, Inc. During this time, my responsibilities included the 
identification and characterization of genes contributing to the oncogenic process, and determination 
of the chromosomal localization of novel genes. 

3. My scientific Curriculum Vitae, including my list of publications, is attached to and 

forms part of this Declaration (Exhibit A). 
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4. I am familiar with a variety of techniques known in the art for detecting and 
quantifying the amplification of oncogenes in cancer, including the quantitative TaqMan PGR (i.e., 
"gene amplification") assay described in the above captioned patent application. 

5. The TaqMan PGR assay is described, for example, in the following scientific 
publications; Higuchi et ai. Biotechnology 10:413-417 (1992) (Exhibit B); Livak et al., POR 
Methods Aopl. 4:357-362 (1995) (Exhibit G) and Heid et al.. Genome Res. 6:986-994 (1996) 
(Exhibit D). Briefly, the assay is based on the principle that successfiU PGR yields a fluorescent 
signal due to Taq DNA polymerase-mediated exonuclease digestion of a fluorescently labeled 
oligonucleotide that is homologous to a sequence between two PGR primers. The extent of 
digestion depends directly on the amount of PGR, and can be quantified accurately by measuring the 
increment in fluorescence that results firom decreased energy transfer. This is an extremely sensitive 
technique, which allows detection in the exponential phase of the PGR reaction and, as a result,^ 
leads to accurate determination of gene copy number. 

6. The quantitative fluorescent TaqMan PGR assay has been extensively and 
successfiilly used to characterize genes involved in cancer development and progression. 
Amplification of protooncogenes has been studied in a variety of human tumors, and is widely 
considered as having etiological, diagnostic and prognostic significance. This use of the quantitative 
TaqMan PGR assay is exemplified by the following scientific publications: Pennica et al., Proc, 
Natl Acad. Sci. USA 95(25); 14717-14722 (1998) (Exhibit E); Pitti et ai. Nature 
396(67 12):699-703 (1998) (Exhibit F) and Bieche et ai. Int. J. Gancer 78:661-666 (1998) (Exhibit 
G), the first two of which I am co-author. In particular, Pennica et al. have used the quantitative 
TaqMan PGR assay to study relative gene amplification of WISP and c-myc in various cell lines, 
colorectal tumors and normal mucosa. Pitti et al. studied the genomic amplification of a decoy 
receptor for Fas ligand in lung and colon cancer, using the quantitative TaqMan PGR assay. Bieche 
et al. used the assay to study gene amplification in breast cancer. 
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7. It is my personal experience that the quantitative TaqMan PGR technique is 
technically sensitive enough to detect at least a 2-fold increase in gene copy number relative to 
control. It is further my considered scientific opinion that an at least 2-fold increase in gene copy 
number in a tumor tissue sample relative to a normal (i.e., non-tumor) sample is significant and 
useful in that the detected increase in gene copy number in the tumor sample relative to the normal 
sample serves as a basis for using relative gene copy number as quantitated by the TaqMan PGR 
technique as a diagnostic marker for the presence or absence of tumor in a tissue sample of unknown 
pathology. Accordingly, a gene identified as being amplified at least 2-fold by the quantitative 
TaqMan PGR assay in a tumor sample relative to a normal sample is useful as a marker for the 
diagnosis of cancer, for monitoring cancer development and/or for measuring the efficacy of cancer 
therapy. 

8. I declare further that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true. I declare that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Gode, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereoa 
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be u.«d af homo?ff«o«« hybfldl*-- 



u.^ ih.t upoi a <36u\5lLMaU<:lcd mior<>- 

o^uc acuvuy «f :r«5 i>NA voiy- 

•nvr lluc^oaenli: I««»nt vwiiihM of an all- 
Mrta<loaiMA^UIi « WiH*rt«r fluoreictnl 
Uyk >uvU « n nxjt>rcbWi?lu, 4Tta<hed to 
ii,c 5' vMut; iinii tt qucuLhcr dye jv^ii 05 a 
rhadaminc. aiucucc) .InternaUy. when 
Uu' Hutirwcflir^ Is excited by uradtAUofL. 
lu ftvfwTescrni cttUiaiOH will b<J 
quenched II Uis il«»Oanatic b diiH* 
enough to be cxcticrf thwugb ib* pf<- 

bndl^^cd 16 a IcmplQU .LmiO, Ta^ DNA 
nolynicrjisc v-iU cleave ptohc h^- 
cause Of US intu!Ten* .V -O' nucK-olytlc 
attWiiy. M the cl^iaviv^c occuK between 
UK ftuorcsceiji ai\d rhCdart>in« dya*. n 
caujtcj en m«ca*pbl Ilu<iioKwif* n«or*!t- 
cuncc li>im^»ty biX»ii*c the flucv«fl*.o.n 
« no lotiun cjumchcd. The lttcj«wc in 
{luafuiwin fhjomcence imei>iUy IntU- 
caU-. ii.n( liu.probcspcdflC iTXpfOduOt 
hn. In... svrn.-uKHl, TWm«, PBTbalw.-n fl 
it:|iuiici Uyc und «. quciichtr dye is i^'^ 

on Vbc l^^y.;^) ,wo«;.-ity «l lw<> 

Jimcrf liiM the quencher dye niu^l W 
^liChfed niai Uie S' end. Sunin^l"Slyi 
v-^ have (o^nd ihRl • 
ttouiliii: <iy« «^ ^' "'"^ 



of pmb. not tc^Ml/c^ to .cni^^c 
jgrnc icductlon in queAChinfl.pJiH"'^-; 
dcoudc^ with a TcpoiAC£ dye cm lU^J 
nnd jiTid a qUttichcT dye on tile 3' erxd 
tfxhihii a mucn uijutr reporter (luom- 
cvaw wbati douoK-iUaniifid as corrv- 
puree* wUh *i«HV6UBndcd. Ti.is ^liQUld 
inaKe K powibic w uac uli^ type of dou- 
bia.uiieled.protw tOf noJiioKcncoux clc- 
tectum of nucleic acid iiyhnUUanon, 



IMATCRIALS AND METHODS 
0ll9Oftwcfa0ttd«f 

TJibic i shftws lilt nvcieoddo 8cqu«nc» 
Oi in€ ollKonu^lcoddi;* used In UiU 
Miiay. uivJcer aim nucieculiJc (IAN) 
phoiohoTKrnidrtc was tibpuned t/om 

phoj-am^ditcj. 6<»bcn(ynuorcsci!ln 
PAM) nhospnonjnJdttc. rt-cnrboxy^et- 
Mmc^hyirhodanimc sucatUmUlyl cjicr 
{TAWIU NHS it^tct), and l^nospJwHnk 
foi aua<:h(ntt a 3'4>locWnB pHoipr^aic 

pUwi Biosysicm^ yMMon. ObfionacKs 
Oiide syfl^es*^' p«fc«iJi«d u^ng an 

Ulw*t-m*). ?TiTn« M^a compieiniinc 

,y,nii«i,xa Willi ed phov 

oii»: *>f »hi.ri In th« *«]vifnc«, and i Uos- 
pK=Mnk «.! ihc 3' ^n<»< PcU^^waifi 
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£>so.0S 2002 ISslSCiM PQ4 



KejeofcWIIII 





etrafwJ dioplaoomont 



Pnmar 




Cleavage 



Poiymerixatlon completed 



toor»> tcmpcwtmx. Uufcacicd dye 

|)fubc ^oa purir,ccl W prrpOTMJvr. WkK- 
Ijcrforrnancc llqut<l chTomttK>(craphy 

mm (.-oiumTi -Ubi J-K-mpertieU mm. The 

column wto dtrvdopcd vthh a 

Mtit'.(ir «ratilCTir of uccioiHir»ic m 

<^ucttcc rcomToblc 1 Mvd ihc po»liioiioX 
th« UN"'r<vMHA inolcry. Vct cKomplc 
I^^o^J^; has r-cqutnce At with lAN- 
TAMTiA ^' nucleus idcpcwi Hon 7 from tHc. 



All I'CH w;\plificAiioas >«<*rr i^crlomicd 
uv the rcildii-Elmai CcncAmp I'^i Sy*- 
iciii ytuUu«iiisi>tHU icacUone ihttlccn- 
MlncO 10 mM Trl.vHO (pH ^.3), SO niM 
KCli 200 p-M dATr. 200 ItM dCl'L'. ii-M 
dGTP. 400 dUTP, 0.S uniT oi AjrifciUr- 
cic u'racU K-«lvcosvlaie (PciXln-iymeT^. 



qucncc o; NakalUna-lllliiia ^1^' 

ftuipUUtrd uaUift {lumtti AW Wid AlU* 
(T«bl« 1), which a*e modUUd AllsHily 
fM>w thP>c or do DrniU %K ftK**" Aclln 
pUncailon reactions comalncU 4 flni«» 
McCX human gcTionilc JINA, 

SO nu Al or Ali p»obe, and 300 «m Ofcch 



(a min>, ^A-r. (1ft mill), ^0 «yt 0/; n 

(20 seOi (1 mln), *nd hpld*^ 0. 
A .^tJS-hp teBniinn wai Hinpltr'cd truUi « 
pJo,mld lUBt c<m»UU ol * "ft'*^^^^^^ ^ 

UNA (nxicK'onOcc aZ'^-^^^^^^'^t^iino' 

scrtcrf ir- tHe Smfll »lto of vaciof pUCn9. 

Mr<:U. 1 AH of TJut<nld DNA, 50 PlOr 
W probe, £00 pdmor VHP, And 200 

uas 50-C U tninJ, M't: (lo jnin), 25 ^.y- 
hold 4\ 7l'C. 



BlunrMcencr Oflftrctlnn 

Vor e««h MnpliltoaOaji roucUou, u 40.^.* 
aUquol « Jamjxlc w« traosfeired to »n 
individual whW o< * white, Wi.w«U mkro. 
tlur p3>td CV«tln-"imcrj. riuorcJtcnce 
v;ae mo«UfQd on the- Pertln-Umci TtiCi. 
Vfw^ U*/S(»» !^y»lcm, <<.n»t.u M 4 

liUTimcsccncg sp«iram*^tcjr >^Uh pl*»« 
reader cuictnbly. a 4Bfl-nTn citctfaoa fll- 
tftf ina a Sl5-nm emlulftrt fti'er. Vxcixo- 

widvh, totSJlon wai mcMUrtd ftl SIS 
nm for *i-VAM (ihft ropc»rlcr OT U v»luc) 
ind nm fcr TAWIU (the quencher «r 

dcKiniUu Ihc in..ic«>c ui •wi-^ici cmj*- 
ilon Ihbi h caused hy dcuvtujc o( iiw 
probd durlna i'f^k^ ^^rti*i ncmnal^/^nona 
aie applied Uie law «nu^i*-i dMa. 
H»w OTiwion Uucjwliy <;f a buff*. bUnJ^ 
is subicaclcd \\js cntli >*avctciishi. i><.f 
Olid. emK'jlon ^rttet\^iify af the reporter is 



TABU 1 Scqucncvs of OURqaurlcoilJo 



I'll 
AH 

A3C 



jiiuaLT 

complement 
probe 

primes 
pnmcr 

pnilJi: 

aipl«iit«i4t 



CTACix:crr<;GCAA<:oATCA<;TAATor.<iAiO 

CUUA'iTrGClWIAlVl'Al^tJU:AAGCA'n> 
nTATC<-rrCTCA:rACArACO.CCAAA'i ccc 
TCACC:CAO\CTCn-0CCCATCTAC0A 

/j:gCCCiC<XXXArGC.CA:iC<:n^Oi:V 

Ac;At:ia:AaJATi;t;cjv'i%it;t:t;<:A<:t:t;t>iiA(;. 

cGrrmrtrACTrrx^AOCAAOAOAiV 
rrj^TricnorTCflAAQTCCAOO<incuo 
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A1 -ac pA^ccc^-ccctxT^WiP^-i'OcrrcjccQj* 



Aa7.o*A^ 4».s^ifi'i (oft.>i$.> 
flflj.cio^ 4W.u*«.* 



R0« 



3,19:1 CvtS 



^rtnfc ftfobci v^nn VAMM jc ajffcm** '^^d* 



(lucncncf to give KCi rati» tui cocIj 
jMction lube. Tills ftOimaUzes iqt w:U- 
(o-wcl> VflrwTions in prolK rono«ncra- 
iinn ana fluunrsccncc nicaaurcmcnr. Jl- 
^ nanv aRv^ >H t'Aiaiiaiea tiy subtracting 
\nc kO value nciempl'dto: tvoirol 
[RQ") Xfom HQ v»luu <iir co^ia- 
pie^c icacnon induding iempi;*^c 

uuces OCTWfw nie nuorcucni ilijjuci 
3,xJ f),oi4amm« <juQnch«£ weT« tested wi 

5p30nK cnaf >«auW jlvt ftn ncccom^^* 
pcrtormBACc m the 5' riucvcnsr rOi 



seouef»tc m tuc human p-act^r fifnr. 
Hiiuic 2 aho'Wfi the xcwlts of on cxjwri 
mciu In t^Wch ilxc^c probc5 -er* 
ciJdcii 111 OiAl ampUacd a JC<;Tncnt 
oi Tlii P^iHlir^im wi»"l^li^i'^» ihc laigcl 

iragrt^urtc of AKO, which Ira tneaauir: 
of the mcruHit; In ccporuy nuoroiwiw 
uftuftci by PCR anpliflcation e>l the 

thai IS doji- TO Kcro, indicating thai ihe 
lafobc wai uoi cleavstJ appreciably 
Ing the WUVlUusiKiii iTr»cl«i". Thii iug- 

3ccua<l nuclcoil<(C ftom th<: tintl, ^herc 
IV iiwumclirni luujii Tu^ polymaiut: 
to vitBve rinUdiiUy bcivjccn Uk tcpofrcr 
nai3 MU^nditi. The olhof H^ac projiw «- 



Dcc.es 230a laiisnr. pes 



riMfWeseorcfi 



clearly difK:it^< fram rcra. f>«.,^li <lva 
ii)irj«.Ui*». ic^MiHH ill b Jlinilrti Uiu^flNC 

111 iwt^.-vci' nu««»'*'^-«* "^^^'^^ i;*" 

noted vhnl comp^cic dJRC.Mion of o proh* 
piciQuccs a much larger incrcaac in K> 
portur fluof«cMW« lUaii Uiai obtcrvca 
Ift Wiiv^ 2 (dftU ixoi thown). TUu», even 
in rv-ScUvm^licrc-mplifH-^illon occur*, 
mr, minority «f probv Tnc,]«colcB rcinuUi 

vbflt iiic fl^iotosccncc imcftiity or tho 

queachcr dyr tAMJlA chonfif * llUlc wilh 
ampliacaiiun nf itic largpj. Ttiin Is wlial 
Mlaw, u< to u»t? rhe 50Z-nm ftupfcwmx 

mnmJy on Uici gucnchinft cfritiJcncy in. 
her«nc in rne specinc .imicmrc «l the 
piob* Hnd the parity ol the oUsmiucIe 

c3ietliaipfo6«sAl-U and 
A\-Z6 pfotsably nave rcducrd quenchUig 
V coinparod vrtin Al-7. aim. me oeRrcc 
of cjuc^hlns U fiMfficltflt to cicicci u 

nuilTOCCucc ^hcn uf *W.»« l)fuhc» 

5ft Cleaved during PCR, 

Tr fimhftr inVKtigate the Aowity or 
TA)^RA *ho 3' cnH tn qucmdi r..»'AM 
on Uic 3' end. Ihtcr t^ddiUunal psln oJ 
probci were tc3Ud In ihc .V nuclciwe 
PGR oaifty. •^^^ P*'*' "^^^ 

TAMM Qttoohrd to intc^tnei nucU- 

to the -end n^Jciccltla«, The rc^ulb e.fft 
ftliowiJ ill Table Yo\ 3U itiixr jcav iH= 
prob« vlth tbo 'i' quencher cxhlb-b « 
vnluc iU«» !• vx*n.lUt;fol»ly J^'ftJ^-' 
thait fvC Ok probe vrUh ihc InUrn. 
qu^iichcr. The Ul' Vfl»uC> 3iiE5W» 

«A Oioac oh3^ea >-i»h >omf of Al 
niobci. T1«*< f«ull3 dcfflouelffllc (Kw « 
Queacher iJy<r on ihc 3' end n/ oa. oli^o- 
nucirotklc «n quench efficiently the 



TABLE Z 



KtSUltS of V Nucleus*! A:>«y Comt>aiiqslrol>«te ^ 



nil) 



SRI nin 





Probe 


A*; 










vhe 












ill< 





S4X a. 3.2 
72..1 1 2.9 

S2.8 X 4.4 
113.4 = 6 « 

77,3 = 6-S 



+ wmp. 
136.5 3.11.1 

2M.4a l^.^ 

3^3.^ A ta.i 



116.2 =. C.4 
(1^.2 * i.C 

BA.7 a 



00.2 J- 3.tt 
120.4* 

lia.7 - ^.8 
91.7 = 6,5 



0,86 i U.0/ 

aw *n.ai 
aA3 ± o.o;v 



0,7 J a- O.0» 
2.62 - 0.05 

2 a 10 

2_SS 3 0.06 



± 0.05 

a, 40 0.1 1 
3.68 T O.lO 

t.66 * 0.08 
2.89 1 0,13 
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flwiTWtfpnrr r>f a mpnrt«r Uye- an the S' 
Jliy ilwyrutj of quenching U tufft- 

be u«-xi AS « probe in the nuclease PCH 

To tect fcbu hy|>»^ho»it iHai qwaftrhing 
by a i' *]*AVniA<lop^oikdfl on flcKil>il;V 
oJ tha oliKonvidcoddc, fluftrcsccncc was 
mciwjwl fwf iJroUus in the svnipe- 

UUn^'eil aort Ouublu tirandi;*! tlSTCt. Tfl- 
hid ,^ i-oporfli ili^ fluurtwccnvct -ftScft^rd 
at Sl» and S82 nra. The rfifltNc dticrtt 
of quenching la j*jJ*Med by calculaUngL 
thr RQ MtUi. Ikir pcobCS \Mth TAMRA 
S-lOflucltiotidoj ff6m Iho S' *iiJ, lUwcv 
l£ Uttl« diffonsnce in the RQ vaiwc^ wbcn 

SU3ac3cO Dli^nnviClcOlKlM. The lesulls 
Jor prohcf with I'Al^lftA f I thfl 3' vnd ar* 
iuuch dl«<iP<;nt For thM« proljce, hy 
brldikatlon to e complftmentary strand 
CAusca fl dramatic Incrcaac In Ii<i. 
prnpcjxc ih;it th«s toss of quenching 3s 
caused by tfie rljld Jtructure of dowblo. 
suarukd UNA, y/Ulch ff*fv«nt* 5' 
firtii3' «n<l3 frombcinx In proximliy- 

When TAMRA IS placed xowaro mc ^i' 
HT\t.l thete U 1 CTiitkqd Mg* ' effect un 
ouencKlf^R. f l^ore 3 Whows a plot of cb- 
jcr'«(3 HQ value* Xur thu Al seilcs of 
prci^ic* 34^ funciion ofMij^-^ conccmra- 
tlon. Wim TAMi^A anachcrt ncftr th<f 5' 
end (iicnh^i Al-2 Al-7), the UCi"«lue ill 
0 DIM Wh^- I* only sU|:'ntlV hifehor than 
RQ ai 10 itiM Mk^' . I'oJ i?cobcJ 

and aUZ^ ih« values ar d mw 
Mg*" art very hiwhi indlCAllng a tnucU 



Toclucrd ^uonr'ning cfficlonty. P«w e»ch 
rt(.tKc*e pcol>«t, UitttM h tt wiyrked d> 
crvaac in UQ al I irw ' fcinuwcd Uy 
u jjrudiitil tkdUie w ihc Mfi' ' ujiiccii- 
trution irtjrieaEBi to 10 mM, I»iuli« Al-K 
>|\aw» All intcrn^cdliic ItQ vdluw «| 0 mv 
w;iu i> ;;oiduBl d<dtnc ftt nii»u:J 
Wk'* coacciuittiiuiis. In a ln>v-Mh civ 
vironjiirni wiUl 00 w^^ " piweiU, a sin- 
gk,fcVr*mUrd oJl^onucWoUUc »f*»uld bo 
exp#%.HeJ W «dopl AU tf*»rlHk'tl VWnfoT- 
maiJtiifi because of cKclroatBilc rcpul- 
ilar. Thr bUuiiiii oi Mg** iom nets 
s)Ucld thfi i^negauvc ciuiijo of inc pboi;. 

Saci^onc that tIic oJiJfonuclt*- 
otldc CBJi fidopt conform ailon J where 
rhc Ji' cflci J$ Close to the y cnU. i heie- 
fore. the- otiscrtfed Mg= ' effects suppftti 
the notion xh*v qutiicbing o( a 5' xk- 
portc^r dyv by I'AMW^ ot wr near the 3' 
«id drpcnda <mi the flcxIliUity of Ihr oli- 

DISCUSSION 

Thr jtrlWns flndrnft of this siudy I4 thflt 
n wms ihc rTiodaminc dye Tamka, 
pkccd «l «ny posJlion Ui an ohKOnUclc- 
olkdCi (:|UT:n<:b the Ooonraccni cmly 
Mon of a numtscvin (0-i'A>^> pUwd 
thc .V iincl-vThia iaijjUw tnat a smftK- 
lirafwic-ClV ; dciubU-Ubol*^ oli^ponucie- 
OtiUa musk bo flW« 1o fcdopl ftoriTonma 
Oons HhfrfM lha TAMHA la lUiae to Thr 5 
end. U should !>« noted thm Uie ducajr of 
<S.t'AM ui the exvtted state requires u cei- 
falrt nmount of Htnc. I"hof«for«, whai 



TABLE 5 Oomp«rl>on Plurirr.^cv'KC Rnd3»i«u* W ,MliiKlc%iTrnndcd MJd 



Sin nu 



RQ 



MO 
Al.W 

A:^-i^ 

I'i-lC 

rcan 



7.7,75 

:>s,uz 
3X^* 



70 \^ 



v^y> 
;tQ,i:i : 

(l7.77. 



95.66 



0.64 
0.46 



11.50 
5.43 
{US 
3.7.1 
O.SS 
S.25 
0.87 



?lc1axT-Ui^ i^.o in^^^^ Tr.r. ^<«i.io»i or mk... i .a cx «cw .amine n« .ic.«a 



nvflttow for cjucatbhuj u uoi \Uv 'jv/cftjit 
di$Uinca bot*wccn G-i-AM at^d TaMPIA 
uut. mthcii how cift.ic TaMM can get io 
ft.mM rtuiiiig die UftTime of iiic 6.rAM 
4XCUid itatc. As looj -» ii'c Uvvay Winu fti 
xlw c^clwd flUlc if relatively lonpf tvin- 
paifO wim Uie rm>leailaf moUons of the 
ougfjnvicicaiiac, tjucnnning csu occur. 
Itius, we propost; trial lAMRA at tliu 3' 
<nd, or any <rthor position, can cjuviuh 
AM tit the ,s' on<i bccau.^e f AMBA Is in 
ptoxlinllj' h) 6*VAM often cncxugh (o br 
able lo accept t'nnrjjy iransncrr trum 8ti 

excited (i.^AM. 

PotaiU 0/ Thv ^Juc^i€5Ci^l^c*l mcasufo- 
iticnbTcmoin pu«UnjuJ^«« example, T:- 
blc sUt»ws (hai hyurWlxation of proves 

A1-2.C, A 3-24. anrt l'S-2tt to thelf romplc- 
tnentiify slrandi: nor only C3uso« » hrge 
incrf:i«c ill 6-PAM rtuowiccnce at 518 
iim bui ftlao cauica a tnodcsi hicrcuJiC in 
•lAMIlA fiuoic.sfr.na* at .'vR7. nm. 
'J AMiiA u boing eicltrd by onecay trans- 
fer from qvKfnched C-VaM, then lose of 
qiicachinK atlTlbutable to hybrldLMiJon 
should cai].sp. n dccceax*! In the (luorcs- 
ct!n«*. emission of TAWRA. 'IHO faci that 
th* fivfoicsccncc cnnisvon of TAMRA lit- 
(.Teiwc* tndlccicA t)ii>t rhc aiiuailoft ^ 
motP complex, vnr ncampltf, wc have an' 
(fcaotai cvidciure tJtut xm: bases of rbe 
olUoiiucittotid*, c$pci.iaUy (.*, quanch 
the nuocCM-vtio! of boill 6-PAM and 
TAMnA to 5omc degree. WWco riouble- 
utiiiided. dasc-palriog may reclxjrt: chc 
abiiiTy tjf The oascs lo i^ucntOi. Thf. prl- 
ui«y factor caujb^S tho t^iienchinft of 
O-MH irt an intoct pcobc o ihc TAWBA 
ciyr.. T'viUcnce for Uie imponanw of 
TAWlU S» ibal 0 fAM numi'-scance 

^4ob«* U1mI*U only vrtch ^-l-AM are uu'O 
In \hc iiuclwjc VCR ojaaV (dal* nol 

5na>yii;. .lewnoflry ctfcaors of fluoici- 
cenc<u both before And afiei cU»*i«e tt 
4h* pfobfri n<«d to >»6 oatplOKfl further. 

Hesi«trdlcss of the phyilcal mochi* 
ni.im,'rhc relntWc lnd»y>cr.dcnce of posi- 
tion and qucnrhbig greatly slmplUio 
ilif dfiJi^ ^ pTohM for thp S' nfutlcasf 
rCR ii<i:)Jiy. Thote aco thxe« maifi fic^ori 
IhAl dcUvmloc the pcrfo:"i«n« of o 
doubJe-Ubrlcd nuorcsccnl proVc in Uic 
i.' nuclease l^cn away. The fUit fficlor 1* 
the dci^rcr oi <iuefVcUina </l»Ken^o.d in tht 
iomci probe Thb li characterised by Ih*: 
v^iluc of RQ.' , Tvhlch Is the ratio uf f*- 
finnor u) qucnrht'f fluofcsccnt ml"' 
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dye used, ap-iiciofi bcwtcn rep^>rter ar*<J 
quencher dyc3. nucleotide jcqiirncc 
conicxi cilccii, presence of •Uuctutc or 

ihc aUeonuclcoUdc. P^'^^y ol ih» 
probe. The JXOnd fodor »^ tbv. rfRdrnry 
',r liyhi.i»l2aliau. wnii:h depends ou 
pr^b,: Tu,, p«»cnc« of leeoiic^wy Slroo 
lurc Itt ptobc or toiwplaie. annca^ng 
. icmpcwiuK, and other ccodion tc^nd*- 
ilons. TTic OiUrt Cactov li \Uc cfflclcncy 

fcourtd pioVc bclvrccn Ihc icpoi^ci *nd 
' quencuev dye. This dcavaie Is depcu- 
jcni oii iti^utiicc comptcnicnUjrUy be- 
cw^een probe *nd template as shavjii by 

tetjiicni beiwecn icyoncr and quvnciiuT 
ayx*Ji tirusucirtly rcduix \Uc cicavoK^ 

llic ri^e in KQ voUies for the \3 se> 
rici of probw 5cc.»T^)* to ipdioau that U^<? 
rtrniec of quenchlne In TcUu«cO aoiuc- 
wn'it as mo quencner is i)i»ici;cl twfli<l 
the tnd. -iha lowcs* apparent auench' 
,ng U obncT^cd for ptobc AlO^J M P^H- 
3) raui« Than for me probe where The 
TAMRA U Vl* 3' vms 
undcfwondftble, at the coi\£oima\inn erf 
mc 3' ena position wiww be cxpcctw^ 
tia lees tenrurtcci Than me conlurrTiaTUyn 

^acncUct ai iht 3' uod U lr«« to ^dop 
Llcrm^Oons clo«e to ihc & ™pcnc^ 
dyts thiin 15 on intexiinlly P»^cwl 



proixrt.thelnterpft^dOMofRCt value.* 
same iDcod Oft Al, wlOi l»« 3 lAMRA 
Urn:i] TAMIW ^iiobe. l-or Ihe pa 

^dlut. Pov ibc PS probcft, iKe RQ W Ujc 
;v probe b le.n lh»n Ove JoK^MinUy 
iaDMco probe. Another factor tl^i may 
,.^pUi^^ .om t o< the ohsrrve..a vaiAaHc n 

.n^ftH omoun^ of con tanii notion wilft 
unM^'«nchod rriiortrr t-aii have tiUru= fi^'' 

Kel orvHQ - ^ j . i 

AlOiuusb Oicfc may b« . mod<frl • - 
rrei on degree of qvenchlh?. the po**' 

lirtTC t laige cffccl on Ibc c*Tici-nry of 

otMurvcO Willi pniUc Al-2, vrli^cfe plac«- 
mcni Of lh€ TAWI^A on llic avx^Mid itu- 

So «lma.t ,orO. Vor the A<i, l;2. BHd PS 
prober 6UQ b K-**!*' ^^^1^.^ 

TAMKA prohw; as compiued th^ m- 

lum*! TAMHA prohW, TlUS IS CXpUmcd 

nicsi cQ5Uy hy B«u«ao» ^^^J\^^' 
y^MW TAU^ a\ the 3' end ««= more UKaiy 
to DC clMvtjl heiwvc.i «P«^;» 
quonch^T thi,. art pro^.« with taM^ 

hV.k<^*50 «tDei«.ey oj P'^^odcct 
must already be suUe WrH.^v 

^t-^f«^ rtiu ^- onri This illos- 



u« pioWS With » <l^«-^h« * 

oss.y, »a mcfe.«^ in t« .n«ti»itv of n> 
port,, flu«r«c«,<o U »b.«-*<J .n y 

,»Bort«r ond quencher dy« Bv (Jw'nit 

io 411 ULUiiual iiuOduUao.UUliwllmo U.u 
,..v.b« v.„d«. w«ll t\l.7) and ..lh«r U.lJo 
nol so WtU tA3-6)- Tb* .olaUvcly poo* 
pcriofmcuec of p«bc A>6 prc»ume,b y 
me»iit «h« PKlx! I* being cleaved 3 Vo 
,bc <,u*n«l»ct ,Mh.. uotweco vhe 

bc« i-tancc oJ havin* » P"*«J^>»' ""^ 
uuiy ddci:»s accuniulirtloii w i'"^ 
uci in the -S' nuclease fCK aisay Is to uje 
a ptoho "i"' the »CpO»W< una queiifhof 

Plscillg the quencher dye on H«u ■» 
o„a may il«o pMVWc » SUKhi UonctU li> 
te^n^s f.< hyWfidlr^Moo etti.ieacy. lUc 
prejeocT ol 0 quencher aiucbcil u, in 
inuni&l nutleoKde mlnlil ^>r txvnMi.v 

;t,p,«Uc.iof*«t.»i"'-'"':'"J"";"" 

in bw been obacmd f« Jvc i»«bc. 

dlinipii'^ wcold b* miolmltcu sy 
plxlne 'he qxicBChCl 41 UK 3' ertd . Thus 

illRhlly hlKhcr hrbri<li"«i'"« e/n«loM:l«" . 
(lMl^ iiiubts wlOl liileniJ a«ei>«.l><='* 

■n>« crtmlilMiKin (If increased desv- 
«<: t>ylirl<l»"«<'" tlfielonce* 
mil ptobo TTilh 3' veneli«i P';>l>»Wy 
will be moft lolciani of nilimaithci 
iwen Pf0l«> «n«< «»'«« «« eomportd 
«;il. ;..icrn»lly U\»l»d P'*''-"- ^'^'f- 

probe ia detect PCK-ampJi f .cd i«f.*".=t 
M«ui'.tii4t<:l««v»s. of F«bc (lurlHK I'CJl 
W»turr or o*er ,M 
toU tancc of mismatches .u»y a tU«°- 
M ai<^> demanJltMcd that .•.llsle-^J'wciac 

hxiniail cysvlc. ftbto-'i-'' Mick (torn Th« 
^iOg muQnt. ThcJl prol3«« JT™- 
♦twchod to seventh nucicoudc ftom 



01/27/2003 ivni FAX 650 324 0638 



HELLER EHRMAN MIDffS 



From ' 



PHOSB No. : 310 472 ©905 




1« 
»n 
IC 

1.V 

nn 
cs- 

w 
h 
n- 
he 
;)i 
nd 

•D. 

:ic 
rl- 
of 
(A 
ol 



ni 
s- 

A- 
1. 

:s. 

V 

;s 
c 



dyes UM<1, ipac^S tetwrcn reporter 
th« oUgaauciw>t.rtc. and purity «f 

iu» in P«b« or template, 
cmnUtaM. and oihot Miction condl- 

biwad probe b«wcci» iWc «P"'^' 

he obr«Y«lon that mttn.atch« )n the 
eln.«n» between Tpportet and Quencher 

,les of pwBei seema ta indicate that 

, ^nc5-"d,4lo«c5t.pp»«m 

Inn is ubictved for probe AV19 (jcc ^ig. 

; SU« than for *oT.«t«^^^^^^^ 
TaMRA is »t the 3' end (M-2*). " 

of Bn IntCcnaV posinon. m rtfrxi a 
; qutncWei « the 3' end U f.o« to »rtcpt 

* dye *»n is an imemnlly p3«ccd 



JJad probr. Another hct^r m=.y 
«rdaln some of the obsewfl voriaUon is 

S a^ou'ot of .•.<intamln.aon w.th 
tm<ju*nchcd TcpoTter can have a lafRc ef- 

lion of the quewhrr warenuyj*" 
rii-avtiio. Tbe moii drastic cucci » 
menl 01 ItiC TaMHA OP the srcond ru- 
Be^to aini,az<^to. lor the A3, '•'.^"f,* 
TWKA protiP5 « compa«4 wUb the 

to W eieaved between «P<>'1«' J^V 
quencher two are pmbesj.i«h 

the deaVftK* «ffio«oey of P»be aw 
"!accdc»o.«rtoihe V end. Tl.- Ut«- 



PecW 2032 12J16«1 PBS 

mmilWnesearch 



uje ptooev with > q»«nch« on 
cm. In ^nc V n«ua»e .».y. 1« 

Lhtn the ptobe U clewed between mc 

.h« ..pottet ana <J»«r.ch« dy« o« ,H- 
0PP0.1U. o( oUffonuelco >dc 

T«Sed. Vheo the q-onChM u in^ed 

nrobe wftrW Wftll ««id other tim~ 

m.a« «.e P«oUe 1» t,cU« eU.«^ » 
,hc q«ct<cbc.r rather ih«n br.t«ce.> he 

^ mobirS-ith .hp iepotte, ind oucneher 

end aUo provide . '"6^ '''^'^l 
oreienea of a qu«.«.hw ansrixed to an 

rpers^.'™ 
;t^riit.ouidb.n,mi.t^^^^ 

*ThSKJi-»nnae«cddeav. 
ate and nynridiwtloivcfflelcoele. maam 
j^cano"? nurjichcrJ. probably 

and rarflyt at compaictJ 

;:rH.ayt4a^,.be.T^^ 

iel«n« t.mp<.ature or "''^^^r ^e^dlon 

inlutancis of ralsoii»chM may be a 
vli"t fnr allelic (lUCJimlnatlon. 1^ 
e?a dti-'-*""*" "'^^ aileic^spec-nr 
U were clco«d bttv^cen f?atter 
and Mucnetiet only i-Jit" r^;,. ,i. 
.rXcUy complrmcntMV ta^ci. Thu ai 
Cad Ihem W aiStlnzuUh the normil 
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V end an<l wffM ^tf tl^jnod w th" any 
mlMiwtchcN were bctwcun tWt: roporlot 
4na M^cAchcr. loCTcaiinx the dwian^ 

marchn ana 4Uaw deivsi;* of the ptotc 
Q« me inconcct tarijut. Ihus. ptoses 
tiiUh fl qM«nMwr «wehcA io an intcrnul 
,,ud«>f!a« nwy b« ucoCul fa. iJlolic 

In ItiU study low quonchlns vpnn 
KybfuSiiutlon uscrt 10 ihcivf Owl 
quencl.ing Vy ^ 3- TAWIU u ^"^"^'^m 

i!aiiucleotliJ«, The Incxcaw io Kporicr 

alio H« u*«<i »o <l«*cfmino wnoitiei: Hy- 
OfWleAUon Iwis uccurriKl or nor. Thus 
oVigoDudcaUdw vyUh wpur*" and 
(lucnchct <i7« attflohcd at of.n<*Mir «ndj 
nViOuUi al30 be useful Hi hybrldUati«n 
nro\>cv. 'I'hc nWUiy t» <1CUCI hybfWUM- 
Tlcn In real \lAifl meaiu ih^^t OKni: J3ru^o«3: 
coulti be U3Ui TO mcusurc hyt3ildUatiCf\ 
KiTinncs. TtvK tyrc nl probe couW l)C 
\is€Ci 10 develop nooacig«sn(>ou5 hyiirui- 

;«tion P3.oy* lo' <il4g0O94ic» or o*har »p- 
plications. Bajwcil Ct <J^cab« i^st 
ttiis Type of homoacncoiis (assy where 
hybridization of a probt CSVi3<» «i 
iTiiflia 1ft Huwoeeonco causod by a losa oC 
4ju«ft*l*lnft. However, *hty o 
camp^K FiTPbc «k3isn ihoi re*)uhti6 oOJ- 
U\? oulIcoMiVcs 10 boOi cnda tHc 
pfobo ncqoBUcu to roim WO impci/uct. 
iwirpins. Ihti wsulU presented hm 
vlciiiuuiiiBW thut <he simple adOUion ot 

a tt^oncr <lyc xo cinc end of an oii&anu^ 

r.lcoUdc *c<i a qucnditir dye Vo uic dUvvji 
gonQcacoc a f3\io*ag<tr»c proUf thai 

can <lc\ccl iiyb/iaiirtitioti Of PCU amplifl- 

CHtion . 



li<S ny UtliUinfl the 1' *o o»ofrvclv-»« 
iiclhrtty of ■i>»frmw ii9-«<'>« ^^^J**^ 
mMMt. 1^ Wiifi- 

nudoaiyiic dea.va?€ o( nudcit atiUs W 
ftuWictfitiai poiymeww. acicncr 

iW..f|j.lf. «/ fJi'ortscrnI ^^^f^fi^'S^ 

' ffanrferi «p»CUWopKf ^"""^ 

Vod T. IC-kin^ea, lOM. Molecular rtwi> 
tun. »f thu bun»n iryiftpjaimic Dc*5-5CUn 

^uo..eg• In 4li« 1«i/«a*. I^.*- Mo*?- .A*-*'^ 
Clflc i»T<>JA tr^n^alpti. Ollflfi 

petiilve PC8. PCR Vf4ih<»* //»;'Hr, J: 57- 
V, IAY«K, K.J. (unpubK). 

ch-U- avid r:q«ciico. lN>ir'JA -"^J P^^r;^ 



\*Jti .ckncvt«^*<lfi* Uncttln McfVrldc of 

couiiiaomenl on Oils puM^rt an«* Mi^«h 
WUiillcof ihc Uulvcrsliy of TarOiito tor 

^IpKjl <il»cU5«i«*>* Um*>.*ufcu|vcO (1\J- 

oreccence. 



1. 1x0, cii, CDiifien. anc w. uioci^, 
laiJon rca y/iih !U.*oro£cfiic probes. N*/- 
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ImUITANEOUS AMPUnCWlOM AHD DEIKnOM OF 

fjgjg. itCorr-apo ruling author. — 



Uubic 



have cbWcccI tkc polymeraM ^ 
&ti0n (PCRi such that specific DNA 
Sae«e6 can be dewcied vithoot open- 

nSuires the addition of e<hidium bionnde 

ixxcreases In Ae presence ^ doob^- 
Wdcd (da) DNA an increase in fluorcs- 
;S?e S such a PGR indicates a posiUve 
^?oi5ficn(inn, which can be easily mom- 
Stitlvdly. In fact, ^f^'^^^'Z 
be continuously monltorwl tn order to 
iSlorUs prnBri-««, The abiUty to Bunulta- 

Edr^cttfi^oluctofth..^^^^ 

f both simrlifi" ««d unpro^es ^^^^ 
%nj facilitate its automauon and more 
fiyidespread use In the c1,t,.c or m oth«- 
(i^cu.t{on5 requiring high sample through- 

^ rt?aBnosrc3 arc well Hiiaxa", « » X-"?' 
3^ foor year. Jlnc« ihenaos^Uc DNA polrmer- 

^iwpunce are high co«, ^^.f '^J^?°^,Sf"« 
SfryeveMOOtamination. fne first wo "r; •n,,-, 

iftie PC«L d*«eu>|m*nt Most ciffreni ^'^V^^^, 
Me form of -dowitr^m" P™««ta| 

CtWphoreji.". There m«liodt «■« hborMntcnse. ttavc 

hwdlias of Xri^*^|,d JJNA will 

|t«>e«3a mtirajo the ehancfts ««« w , i risk of 
teew through the typing lab. resulcng a toK « 




These dov-tvstream proees»iaK J0^«J .g^j 
DNA tools, pbce «'n"'°/«?^v owe* w« ak« 

T^ccxit ttRS, ^'ere «o»^ ^^««--tiKi onmflra must atiU CC 

removed in » dowa^ir^ j^u-ped ax. assAy in 1 

which r}.c: cndugcnouf 5 ^p2^6c0- 
polymerase w exploited " j^«T; !i^if pcSL ampUh- 
Sde probe. The probe would <>^J^^^ Sequence. In 
cation had produced us ^/j^=^tX.!?r, 2 suh.c- 
ord^r 10 detea the dcavagc product, nc^^ 

quent process Is again "^'^^^ ^^_-^ouf (u*ay for PCS 
^ Wc>bye developed a u-ulyhomocen^^^^ 

and FCR product d^^^^n b^^g^^^^^^^ ^ ^.y,^, 
erased auoiesance xhii boand co ds- 

TVM A blndinff dyes exhiViu when thcr Me 



I 



(up C£ 3O>wua«0 




incTvasa ia to"l- flttorweenee. 



I 



3 



11 



413 
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product 

cation. 





— PCJU «hai«ont»ln 

frSm(A). 



v-^Vn with orimcis thai axe f^»*^ . „ amount of 

free EdJT iucJf. ^X.uSSstnBded mrgol DNA W 
DNAprimcn and " -sidxd bM»» of tb« UNA 

DMA will Ve '"R^y.'^|^?Aangcuth«incre«<:in 

.he imounc of '^^'^^^^^trW free t«nd =. Ac 

several ffllcragrasw- *o™.'7 an increase flueres- 

There a abo "^'thcSigof ZiBrto »DNA 
, u moAMcss w 'i'^^^'.^'pu „ .mail. He fluores- 

inerftMe can ""^^ ^ amplifica^^oa vc»cl 
I iUuioiniOort thrcmeU the " 



1 befoM and aSdi " 
diop. 

asftCeacraiSons fcom " of nucleic aads foWnj 

gel dearopljore"* •» ~ diffcrwcc as the yield 

or quality Of d»c f«P^V Uie»c conccao»oc«. md.««. 1 

t:gear^ido« ^^fj^o,oac 3pcci£c 1 

aaeoces. c.nvoasaawd ui a »ru:. 

itBr « a result of ^T^J™. , aJ>d pnmer, 

aaapBlicatiolU „TJcfs found on the humsn 

,pJSr« rep^. ^^^'^^r^J^y ct^iulned cicher 

60 np o«il«- 60 °f.*"^d^oTr «Mh DMA. After 0. 
Rve r«pB«c« P*--"^ JT'^Vt.SSit-Idinff. a P^R for each 

Dj^A w« Tcmo««d fi^"? ±1 *^^r»*«r and ploaetf 
vs.9mpUlieaU0n «y<^aumt^nr« „ u«,«ue m 

curve 

becoming Unear and aMffl^PO^ ^ about threfi-lold 

aver the badtBT'^* ^^TJf^ not aei>»»»"ly 
i„5 tatnan n«le I>N^^^ toh rannincd either no 

DNA or huinz= f'?^%?'^7veTSus 2 nir-th«- f^"' 'J 
JyclM were needetl W P*V. .^g prodwta of <>»«« 

control taflftplta. . . fluorescence was vuutliz^ 

U addition, '^^'n"^? "ruoopened PCRs oo i 

tS^cor and phW^^f,^ rearton. thw 
Hter This » «harwn In f*^',, ^th no »NA. , . 
^th a realc I>>lAjjnd ^o^;^,^^ ^-jIoWp , 

""harder to demoojuate P~J" -^5 adetecuor 
^TZh « ^'0^ e««=t« °t^^nd ns-" 

Xit^ '^iMI'S^^ S^teJ^d by.ph^ographT 

^^'^^ ''*:::rp'^o-.^ "^"^^^ «i^n.s 

tber the ^^'l^S'^Jv" "*&Scachan.le«'if;P"^^^ 



of ooe Pfjner- '*y*'^Sr,::"_and thus »n>- 

» rea£t£a witH a^"^ .T.TltfHr mbrt primed- . 

Relent t.NA. .^.^^P,!', S^- Cl * heteroiygo;^^ 
rS-e^ot"*.'^'"', »d from 1 
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• ^chV The DMA. lyne wai reflected in the 
f a-siwiw inLiiides In each pair of coapUtei 

•»P"^°^.^>*«7e^Hr3Se DNA matched die 

.Tier S'V,i;?\=°JrS^r«Mflnc<i wa* about tHrec uin« 
Idita poc jtoycO, "^'i^'^t^d, B-globin aOelw were 

frtglMm tte JS^JSaTto which As allele. 

^^;^u7^S?«Kc readout of '^f^^^S 

, b^^o »"s=' DNA U aho shown. Ti^cy eyel« of PCR 
%hrl'i^J^"I^e « a funcooo of time d«^r 
■P*^ risS S talJs inversely ■wwH ceppcratttrc. The fluo- 

& minim, ar the 'l=-~7°-jrr rrJ^T 
t'uanifioaay mcTeasc. presumably ''t?"^T.UaVS»e ooSr.« 
'Z, ihere is no dsDNA for EcE r to b"*: T^"Vf"n^^ 
V ch. ,mpl.6carion (s followed by «™JunK '^^^^'^ 

'f«i« -howed a 13NA. fragraeot of the expected aire '"'f 
4al. DNA conaiiung^plo a«>d DO dctccabic DNA 

ifpcbcEU fcxr Oie control iample, 

t^Doi^^^^ proc«.e. «eh ^ hyhrUtadon co 
;:<^.«:?:peaSe Job. «n eah»«« th= 7-=?^%°^^^^ 
iVvon by PCR. Th. diamaoon ol V'f=«?^ 

\ir^<xa^ spcaS^<:r c*. P«™^.«?''**^,K^rS tale 

I'pprcpriate rarsct allele. pachoaOTi ean be 

ft; The soccifiQiy required to detecc pa«aoH«>« 

|*or, 0 ISTtba uOt require to do ^'"^^^ 
^ Jtf wdlng on we number of path«5«»« "» 
■fl-c amcunt of other DPfA ttai "^'5''= '^"ae^eJoa 
»mp!e A dlffcult urget is HIV, which rtq'-T" deioeooa 
.ofi vital rsncra* that can be at the 1«="=1/''.S ,?n^" 
pet thcu/andi of host ce^ls^ Cuop^ed «th E.a.te 
i»o«iuug, whi£h is perfortnrrt w ceUs f "^'f^.!!^ 
■!>v copy of the target sequence, HIV dctecooa rcq»«e 
t^<h ^re sped£.l.y and the input ot more total 



t 


1^ 


1 








f 




ft 



Homozygous 
AA 



Matdroiygous 
AS 



Homorygous 

ss 



iKi«iiiiBae-S>ob.n K^'^^'^^L^JZ^ the rijhc tube 
^jJj:^W^^^S'SKA'^^tte,pn^ 



25'C 



20ng of mala DMA 




2000 AO 00 6000 
time (sec) 



8000 



,«i..cd Ught had!, to a «»'"afniiA sowfle primext in <l PCR 

PCR were f«Uow«d f-jfeJ^^^nSdSionJ.Notcw 
fl„««o!oee at the anneal^nii'"*'""" ""P 



flCVItCnNOLOSV \/aiO aP:3«.10O2 



415 
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the backBTou«v«l ^"°^^"Cr^f X muss be ^dwc^d- 

.,urce of ^gnJ * S !^ reduce the dfcc of 

^ of approaches. mduiftR ^'/^^e tube*, and 4« 
^plifioMns th« cake S^^-i^Lpaeaiion l« n:d««f 

T«th««u> i>eelM". TreluiuftiTi; 'fV™g^^ reduced 

It M poiSble to delect tils jrry -aiome In a 

r PGR iBtdaaicd by a sJnS'^ ulJol eeLlS the 

^^^'tcbS^ TO reduce 

genomic pirn A oVoduct chTough a » a*^* 

promiiing aiPe« »\ , ,.^v oojiibn with e»JCiiignMen»- 
in earn PCR Qci ^^,h««nocycung by mo^nfi 

A d;*«« of *"?flc «d«aiioa light and flu- 

<" ' ---ioM to and nom "'^P .„ „,y aUowr qu»R- 



m this «n^cn«nal Hone, w<h eotwoU ».y 

or absence of ft»o«"*°^jTrtorc 3«r cat bM«d on <hu 

Jurffe nu»bcr of too*™. • , J, pf5Tt cf dvss >«ho«« nuo- , 

«^hle » detect "P^^^^u^Ben o bw^a ^^pof 
£e PCJR tube. In f^,^S«w»despre^ u« of ?U 



sign* 
coUc 



i 




or ao huauu} ^^lio^yck" l« or^\ 



far HX-AtDQ*, «^«Pj rj'" ,1. 1 



ao. 



to nvcnitoT muiuple yCKs "^""u^ ^i-ure 5 stwwi that 



IsireX E<>«»»^ i2?^A 5* « GO *8S n» ?^;fKtht 



dmaon oi lars ' 'f ir^tinff target UNA. the jSOO^r 

L Uf sor Che amount of '^^^^L^J^ aecected. Prelinw- 

Coq'<:t«V. if '''' «lc .c«clinK-<oncinuous 
taoniwii^s P^'?"''^«!u?B Witb a known n^"" °f 

6dorcsrnicc by a P"'^'" "iS before or sfter that 
cy?c would indicate P°'^"^fj^^f DNA po3?m«- 

&d«e to for e»^pi^xS ^«i^ =^ ^^^'t 1 "-^^^s^'^^^s:^^ ^' ''"^ir.rr^^^^^^ 



tro„v rootP Usb' '"j'g^L"'^, an a»^a»Co^; e<C=^ 

Bo.eoM-.p^'i^ rcp^Jf^ ,eaiT.enwr« o"°*^; iwwc"'^! 
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son,. C. r.. Mud-, K- fl. »d CV*: XJi: '"^u UNA oatvn— 



• Jfti l Biugnphy- Baii«dininua fle!4«-S53. «,p.Uii>- •» 

id 

2/: 

or- 



,95,. B^t^o. Of ?i;^P2^^ ' 



Into. Bij-ISfei 153. - „^ j.^, joH I/Hcn. 

oil tbc p^y««^^*sfcJ2^ 



r^:2?::Ls^si?Sr^'^" 





■i^^j- ji^i J. 



IMMUNO BIOLOGICAL UABOR^TORIES 



ca; 

US- 

Of 
id- 
he' 
V. 
of 

ii 

^- 

5,»i 



SCD-14EUSA 

Trauma, Shock and Sepsis 




\^^<3 CD -14 molocule IS expressed on thP. sutftce o» 
(■■■ morocvtes and some mRr.rophages. Membrans- 
rr^bcund CO-M is a receptor for iipoi»ly6aociiar.ae 
r'/(LPSl complexed to LPS- Binding-Protein (L3P). Tn* 
r. roncanrraiion of Its soluble fnrm is altered undar 
t certain patholoaicd cond.bona. There is evidonca for 

; : 30 important role o» SCD-14 with polytrauma. skP-ms. 

I'-'burninns ano inflammations. 

•• CXirinc septic conditions end acuta .nfactions It sesms 

■r..iQ be a prognostc mailcer ana is therefore of value m 

;;-rnoniTQring tnese padents. 

For mora information call orf^* 



ERSTRASSi 36 -O- 2000 HAMBURG 20 • GERMANY TEL. + J^^^^^^ ^^^^^ 

VJrIte In WO. ZO^w Beojei.Sanlw.Cafj -^^f^ 



,BL offor. an EUSA tor PUBOt^^e determ^jjc^^^^ 
solutsle CD-14 in numan serum, -piojma, ceiwju^u 
5,jr«rnatarts (snd Other biological fluids- 
Asaav feature: i2x 8 dKBrmlnailons 
(mirmfrter strips). 
precooiedwittiaspocifiC 

morocional amibnriy. 
2x1 hnuf incubation, 
standard range: 2 -66 "9/'"' 
dctaction limit i no/ml 
CV:intra' and irrtaraaaay •< 8% 



BH 

11 «6 
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Cell DiolocY. Medical Scicaca 

WI^P ffenes are members of the connective tissue gromh factor 
]SyTatTe up.regulated m WBt-l-txaiisformed cells and 
aberrantly expressed in human colon tumors 

James Lsb+, Jennifer ^J!^^'^ tfj^t" Audrey D. Oonn^^i. 

ABSTRACT Wet fuoily mcmberj are eritieal to «a»y 
d«r.l..pmcM.l proce3.e., and components ^oi 
U p.Loy been lUked l. luworlctneal^ •» '"^ 
,porQdic colon eotcinoma,. Here «vor. the «3"hfi«uon 
of two WDea, WISP-1 and ll75i»-2, ihot »r« up-tepiUted in the 
;^treSmac7cpltl.ellal cell UM <^-^V^:;'^^t'^l 

W^P.J ihwe proielDS deftoe a subMmn, of the connective 
Zie erow" woor nmiiy. r*o disiicc system, aemon. 
".ncefl li-W n.-'ucuoa » b. a»oclMed with .he «P'«";- °' 
%VM-) njese included (i) CSTMU eeUs infected with a W»U 
«U.>i^.^ec.or or «pre..logW-t.l under th« 
tatrscvline wpreiiible promoter, and («) Wnt-l transgenic 

S^M "8qJ4.3. Wsf-l genoiDie DNA wB« ampliiod in colon 
«acer cell U«b€ and in human colon tumors and .ta RNA 
.^ere«prc«od (2. to >30.fold) inM* af the tumors a»a»««a 
compared with paticol-motcbed aormal Mueosa. 
mapped to ehroLsome 6.,12-«q23 atjd olsa X j' 
prtMcd (4- to >«.fold) in 63% otthc colon tumorj anab-al 
In eonlrast, WlSP-2 mapped to human ihr*™"""*- """ifT 
Z0,13 and t. DNA -a, amplir,ed, but RSA «B|««on "« 
reduced O- t» >30.f«ll« In 19% Of IM tumors. TBise rBU 11 
TuMest ihot tb* msr genes may be aowositeani o wnt-i 
jSn and tba. aberr'n. leve-s «r wrjf expression .n colon 
cancer may P'aj' a r«ie m colon fumn r«ecncsis. 

Wn^l U a mamber of an axpandint family oi cywme-rich. 
glyeotylatod aignolinf p.olams thai med.ato 
menial proc«se3 such as the ecnlrol of «11 P"^""°"- 
adhoion. cell polarity, and the >'='di^' 
21 Wnt-1 originally was identified m «i on<:«epn=.»«'r^J° °^ 

mammary tdenocardnomas (3. , A' W 
expressed in ihe nonml mammary gunfl. expre slon of wnt-l 
in iranseenie mice causes mammary tumotS (S). . 

m mHmmalUii cells, wnt tamlly members 'n_^'^« 
by binrtine 'O the seven-fransmembranc ipanning FtiM " 
receDtors ?nd reeruninj tbe cytoplasmic procem Iilshevsllea 

SSc ac ivity of tfte normally constilutively active glycogen 

^Henl<^ levels. Stabilized ^--atenin intericij w. I, the lean- 
sctiptlon isctor rCF/Lcfl, forming a complex th»I app»ari. m 

me puBMcitior cojii of tMs an'Wt xeic flef rayed ift part t«y «««« 
p^JnSm. Tn« article rnusi tneretore oc imcoy murteo "e^wu^r^^,,, m 

«Iord»«c with IB Ui.C 5173* 'oWy 

e 1933 by T.« N»,;«.l A*,U.»y .f S«.n«. aMW«M/tS/MU7P.4Sl«/0 
PNaS ij amuwc oniin: u »™».cii«i.oil. 



tKe nucleus and binds TCF/Lcfl larECl D^fA elements to 
o^i^ate .anse"ttion (7. e).'othcr^petimen« S«S11«' 
the adenomatous polyposJ wli (APC) lumcjt supprcsso p:n= 
itao playa «n important role in Wnt f 6"''"VbT res^la"^^^ 
E-estcnin levoli (9). APC is pho:phoryl"ted by G^-3P, bmd, 
•fo fl^tonm, aid facilitates it.i tlepredwiOii. Muta^ons m 
dthar APC or /3-e«Unin have been lusocaied v,„b eolon 
«7e^oma» and melanomas, suggesting these mutauor,, 
Sbole 10 the development of thesa typCi. ol oaneer, implieeuag 
ihe Wnt pathway in tumorigencsia ().). ,i»„„i;i,,. 

Although much hae baon learned nbojit the Wnt aiEnaUne 
r*tb*ay Sver the peat sovaral years, only * tew of the traj^- 

U^i have been ehm«eri«d. Those thii haye been descnbed 
anwt Mcouot tor all of the diverse functions attributed to 
wT. gnalbm Awoog 0,e eandicUte Wnt tureet gene, ara 
taJsV weo^i! the nodal-roUtod 3 gene, K.r3, a member ot 

rfr^riSS^r8«*tnuctcr(TG|)-(i.««pnfam^^^ 
ttomeobox genes tnsriiHti,Soostco^d. n..n O'^''}:^^^^^^^ 
(I) A recent report also itienl.fies z-rnyc as a target gene of the 

"'aty^Sf dl..re3m genes In t.e wnt t j^M- 

iTiP DftSiway rliat arc relevant to me trinsfornied ceil phcno- 

Llaicd from CMUO mouse ^^J^^^^^^^^f if ^ 
C57MQ cells 5ubly transfonncd a ^n^UurovlaJS. over 
«orMa{on of Wui-1 ill U.i5 cell Uiic is suffiacnt ci. nducc t 

ind rc/ractilc cells that lose conua inhibition <incl lom a 
mukiltvciid array (12, 13). Wc ccwontd tha: gcnw diffcrcn- 
Spirts^cS SJtwcin ih«c t^o «ll lin« might .on.r;tatc 

In thi.i paper, *c describe ihc donmu and 
and fttic a third rclntcd gene, inc W'/or ficno 

includw connoccivc tissue growth factor (CTC)F), P!^r61, and 
itoTa family t^oi previously linked to Wni aignihng. 

MATERIALS aNP METHODS 

VWC, von WilUbfond factof lypo C modyle. 
D>» deposition: Th. «quenc« r*port«d ^^^T P^^*' * J/^^^ 
rtrnft?ic»rt in the r.cnbank rtambasc (tcccsinon tins. Ab.oy/'^ 

com. 
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1471E CcU Biology, M*di«l Sciences: PcnniQ « a/. 

p,ou3c ,>r ,HnMTECHiw«tha7ii.bp probe from 

the orlsinsl partial done 56b ss^Mnee ^ 

«WS 128-169 Clone, .ncod ns fj^^^^^^^^ ^p^^^ 

?^5;5»r>^/^f ^^^^^^^^^^^^^^ 

,c,u.n«. «re .v.il.blo on^^q^«^ ^^^^^^^^ 

254-bp rCR B'Oduct """P°''<''"* i „ described 
mouse WlSP-2. All ti»u« wMc ptoc«sed ^ ^ 

Technology web serveis. Soedmciu. Tiawc speci- 

ATCC human c*U Imes; bWd»ij, ^^JJ-;^ ■ ^^^^^f) flviTiDh 
OlDr, nnd SWA03 (f J'^.^j::,^) 
carcinamO,.SK-CO-i (colon aoon ^^^^ 
HM7 (a v<i.«m of ATCC HoechSl 
Oyc sk-iB IntcrcaUtion f luonmetrv TOUI^ 



. .• 1 Will-— by";'""'^^""" 

oier Csa cushions or P^=P"f .^;,^^f„^o,J « Relative 

^he ecu lines. COlorcccl lumcr,, '"'^J''^^^^^^ ,nd 
aetermlnsa by quaniltativc fCR, ' "SiinO ware 

Fluorogcnic proces (sequences s^a*''^ = «^ "''""'4 Tha 

relauva ganc copy ^f^f " I'^ n^^^^^ 

21*0) »hara iCt cepresanti the PIII.«encc " "■'^ , , , 

RESULTS 

T-lndutiiblc gcnc3. wc U3cd the technique of SSH usmg tn. 



Jm«h To confirm 0,at th, '^'^''"P' *f pW 

expressed. bat«6 '^^:^^^^^0r Ci^^tlLa\k ovcicipreSSlng 
no, " th«.P'5"^^CS7MG« r^^^ d„««„ induce 
■Wni-'i (Fig. IX and ^J' '*^^;.™'"rc57MG cells and has no 

cnaly* s»d ''f«:'f^i't;f,^^ „ usefl ro examine 

-'^^"::u::rcyre^er«^^^^ 
;r ^"ct*^^^^^^^^^^^ 

^ TfrdKSnour p-evi^^^^^^^^ 

th. mduction U ^icw. occumne Kler approxicnaieW ^ hr 
InduriioD of Wm n.ay ha an indirect t«po«e to WnM 

nWA d™.s of human mP-l *are isolated Md the 
«Qt™«compa^c1vI^^ou3«WS/^^TbVDN^ 

Kad yosjution «c«. antl mouse W'H^Z ^ -e M 




mSP-Z (£) Vna (2^)'-»' "•hjected TO Northern 0>o» 

buman H-tiEin prot)c. 
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Pr.c.Nod.Ac,d.scivs>i<>u^m urn,- 

^L' 



I III I i^-"'"- 

vwr,- ihrombuspuntiin (T5i ^ "no 
unouliiicd. 

■ • 10-. tM?P 2 hilt 23 cysieme IcslduW ihat »re eon- 
position ^97- 5"^" foonP In W75/'-i. 

served »mon» '^c 38 ^''J"" .^i.igd proicjns. wc 

Saccocd CKpresscd eequ.nc. Jg (ES ^^^^^^ 

potentially reUKd ^^-l*^^"";- J^|p j a fuliacngth ft^an 
p,otdn tt.« we nave called dS^s ^» 

Ws1^3 So POifndal N-llakcd .lycoayl- 

l,umn WISP P-o.*:!" ^ has 17% tri=ntl,y 
mOSlslmiUr (42%>dent.lyl -J-^e^^^ 3 j^,). 

«,ith WISM and 32.% ctCF Family «? Hrotems. 

W$J>i Are HoniolCEouj » "^'1" nJ^i sequences: 
Hum« «;f,7:,^S £f Che ,«.mly id%<vdlic* 

However, mouse iS „ot high, aiclaStitie 

£(m; sens. f"nJ exprcwtfl 1" l"*;'^"? viv, Wo*th »nd 

o,«ulalic f «""»^^..?^-;,,,'^h;moloe(ius to Ihe recently 
Human and tnouec ^'^J'f "^."^^^'^^^ homoloey 06" 
dcscribcd rat gene '^^l';^ll-ffa.mcx,.Mmi\y 

includes three mcmben, ^„Yn ' i- ft„d miioaenie IMior lor 
gene nav. CTGF Is 4 Valine and Lbrotie 

diBOtdars anfl is induced tiyTOF-P l^'J' „ ^Viesion. 
proliferation, migtsuon. ^"e^e'^^'^^^^^.Tai. immcd.at* 

tanccinnal, but net J,"^"!"'?; ^ Xyoprotelns m 
secreted, tystcme-rich ^'P/™ °' „ "feeifub, matr-x, 
jodaie with the cell °'ilf/j^ Ucet»rB of the CCN 

wi5,P proteins exhibit the ;f,'",»i^c.rich domaios 

CXXC) conserved in most ms\mu vi-w „ 



W6M 



WISPS. The c,»ie.i.e f?''4"V. f,.^h » doL (i-) SchtlW^^^ 

prescBt in W15P-3 "« •"^!Xi^:\,,e,omMn"ruei«.e .«i cr««ino 
lanon ofihe WISP P~'7' t^^^,' c r„ Juc, ,n tto VWC dom.m 

U».lDi« absent mV/I>P-* are mm^^^ p„foitr«d oa hi»naa 

nwiliiple-astue cONa panels [Ci-ur- r j 
»nri ;e«l tissues. 

. fnp\ This cMuenca Is conserved in WlSP-2 
biodine proteins (BP). This ce^u ,^,3^i„e in the .h.rd 

aad WTSf-3, -.'''J^'^S CTCF rer.=ntiy has been shown 
position ln.«ead o{ a ^yei"«- Cl^'- [ ^ ^^^ protein 

to speclflcally bind ICf (22) ' " ; my The von Wll- 

tackStg the IGF-BP^Otoj^ *~^|.V'^,',7/o„„d in certa.n 

Ubrand factor type <^^^f^l^^i^ J„teine i«.idc«, ard 
collage«andn^uclW,covctiXhenCTttu=y ^ tj^n ,ud 

thoughl » P;f'7* ^/Xc omro7v/ISP-3 differ. 
ollRomeraation W. 1^ p,rvlc«ly, in .hat .< 

from all CCN y ^.Tcvrteinc n:5iClUCS (f IB- 3 
contains only six of lh» ^ =y"« domain. The third 

.A.^hortvMi4ble res.on f°l'<^' If^'p; i;„^r.s Involved In 
module, mc thra'fl'^"'"^;" ,^,^L^U Ton^^^^^^^^ m cysteine 
lejiduet and a conserved v/s«|.»«'- contain- 
thtombospondin ('.1). The C-««™>»»' .^^^Ived in 

ing the rematntng W «)^«'/^" ."i;' V^a CT domain i= 
dii.ri«tlon and -«pt«^ j.^e but 1. 

'"Ltf^FS S^l B) The «listcn« of a putat^vo 
absent in *^;^^d ?he isenca of i transmsmbraDS dowun 

SUEgeai that *lSPe "V*" F ^ 

supported by an analysis of ^^^^-^^ j^O^p,. 

mammalian ceU and bae.Uov,.j^s w t^ 
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aniivsis on aduU and retal mviUlple tissue eDNA p»Bcb. 

SL colo7p"?e«lOiocdlculcocy«s. prosit. t«;.U^^^ 
Svmus M hid 4 more restricted t,.»ue f^fO 

oS"'lon were detected in pl««i>U, ovary, prostate, «,d 
.small intcjtinc. jf/cfl.3. ExptMaion of ' 

rion wf,V.; *3S Observed m siroiMiaroblM^^^^ 

the nbtovascinar tumor srroma i^^^ * "^Z '-^^^mJuZL 
«el WJP^I expression also W8S observed focdlyw.ihin i^^^^^^ 

«iu f dati noi shown). Ne expression was observeo in normal 
^^i U^WJSP.l WJSP.J cxptt^i^on also was seen In me 
«^ etom« in btwit tumors from Wnl-1 «";8J=""=;„\"^ 

„ fpindU-sLp^d eella .d.iac.m lo cpiUoxy ve«el.. wh«e« 




ncc. Nail. Moi. .^ci. t/5.4 W OSSAJ : . 

,bc predoMinont cell type expresairs WiiP-l was <h. irtrom.l 

mo™ I'crtion of the hvma,^ tKW gcno w« deterouned 
by "d^inn hybrid mapping panelt. '* 'Pf '^f . 

cR from ifie meiouc marlcar aIW^'S^S !lo|antto^^^ 
0(1 fis Ooct) score i fi.^ i] on chtomoJome 8q24.1 to SqM.S. to U« 
same Mioras the Human locus ol the /.ovH am.ly member 
27)Vnd'rouSly A Mbs distal to c^K ^-W, ^= 
L*i*^ino i«riSaccfi that i» Ificitad near D8Sl/i2 sri. 

■■ &"oniWiOql J-20,13.l. Human ""Pf ^Jjc ch«. 
^Mcm* 6a22-6a23 aad ie linked to ilw n>arVer AFM211ieS 
nod - 10001 mS?-l ia approximately 13 M1)6 prt«u~l to 
^GF M Mb5 P^ximaTto the hturan celMar oticogen. 

^ilKoB «.d Aberr.nl Ex,«.alo. of WSPs in Human 
CfllTn Tumors. Amplification of vroioencosenea is leen m 
many human tumOR and haa eilol.ogic;il unU prosnoat-e «»- 
nmcan« for example, in a valet, of tomor lypea. e-nxve 
^moiificaiion has Deen associarccl wUIi inaliEnint prognaswn 
c"TrSS "0)%ecause H'W-/ resides in the same 
B^/ra. chromosomal lOCaLOt) (^l'"' 
wWetlter it waa a targil 01 gene amplification, anfi, IT iO. 
:h'ii;thi.a"plineatln«.aaWndantaf.^c^^^^^^^^ 
Genomic DNA from human colon Ka»v:er cell I'nai was 
°S byTu^^citative PCR and Soviher. blot a^^^ 
iA and fl). Both methods detaetad ^^-^if^'^^^l^lV^^ 
amplifieatton. Moat eell linos cho*ad ivun.ecant ^ to 4-Wd) 
amo Sn, with the HT-29 and WiDr ceU Imes iemomlrat- 
tnE n^8-fdd inereaae. Sisnifio«i>tly. P«"" '"I^'^'"; 
Ln objcrrcd did net coirelate wiih ih.it «b»efved for c-m^*, 
IXi i^i the e^e eene ia ~.i pe:t o£ lb. ampl.ccn that 
involves die Wilf*^l lociis. , 
we next e«mlnea whether the VJ-li/* jenes were amplified 
in a oanel of primary human colon udenotircmoroas/nie 
^Mmlf^Tztli numiiei In each coinn oiraor DNA 
L« ompa«d wlTh ptSied normil DNA from 10 donors by 
a^^tititative I'CR (f la. tij. The copy namoer or w^HP-I and 
^m^l <^\rk2J, greater than one. approxlm«cy 
1 f«W far B<rii».J in about 5U% ot the lumorS End 10 a-rolfl 
;ftJ/^.S^:oC the tumors (i" f-^^]-.;: 
cobv number for WSW indusiinguishabk Irom ore <C - 

cantlY hither than that of WISM tt Ml). 

The le^lb of W^;* trai^cripu in BN* 
adenccarclnom.-.^ »nd their matched Qormcd mueoaa were 



P,n « M C £. ana 0) Renrescniativc hcmaio«lln/co>in^uuied 
.J^rVorbrc-^uumcriin^^-r^^^^^^^ 

mEmma(amwh«cO.A.hl£iiefnwiomcatt«..«or«"<»^^^^^^^^ 

ncsactvc (fJ ano AO- 




E,« < AmtllfieKier of t^'/IA/ a.iioiT.iu DNA in colon oncer cell 
l,n; W AnTp «S,n cell Ime^NA dctermiacrt Qua«U- 
PCR (8) Snuihsrn blots ccoiamrns P"'""'*, '^J^'^. 



01/27/2003 l3:40FA£650_324_06a8 



HELLER EHRMAN MID#5 



11036 



col Biology, 



Medici Sciences'. Pcnnlea « 




■?VciVVu> f****:; ""T 

1 umor nurnber 

c Lt^cp PonBt in human colon 
F,c 6. Guiom: amjllfiesw" of S p 

t^;,aT^T\f«p:^--^^^^^^^ - : 

■ ■ pra (FU! 71. The level oi WISM 
itcencd tiy q«awuat>vc PS'^;'*^ i but sisniBeinily 

Four o£19 ^-.'"'''^'^r// jro^h* «^^^^^^^ 
in conusst, ir. 79% (^?/^,^ °* 'J'io^„ ^ ,hc wmor. than tt;e 

pjTicota. Simiuno „ „njo„ed v-ith-iho normal 
(3% (1.2/iy) or the colon mmow eonvpa"" 




4. to >40-foid. 

DlSCnSSTON 
0«c approach to ondcm^amg^^^ 

cells and ,,^ele3 diScr oeiwccn norma) and 

•Ihree of the jena ^^Pij-^fTof £«to«, whu^ 

10 Wm sigoaling- _ -,,„r,i svsKOU demonstrated that 
Th» first was CS7M0 cells ^ , ^„ control of 
Wnl-l trenetcmc mice, whe« trea ^^^^ RMA=Kpr«- 

Slon was detected ^ ~hown). rtese Olia 51iK«' 

vims middle that in the«! tv.o s.ruauonS. 

a imH\)ctween Wnt-1 j'^i^.h Wnl-1 evprcsSion 
,V75,. Induction was direct^ or oidlrectly 

II IS aot Clear *hcchc the ^^^.^j^g^^iu^j 
inducwl by the dowsiream eomP^^-"^^^^^^ . ..^ levelt or 

coald rcsuU bom ^"' '^ p„„ rhi.ttinnurclY through 

of growth I-'^^'-^^^'isp i r t»^ °' ' ^ wif^V 

which is pic.«nt in „ m tecepTor binding and 

This domain iV'*!!!.! « rOF-apUWl^-d^i^d 

dimeriiaiion. Gro^h which comiin acysone 
giowih factor, end R^.* j to speculate ChiJ 

Kaoinrntifota'^diiPirt (31); beteas WISP-?, 

W?S?-1 and V/ISP-3 ^J^o ,«portant K.r 

exists as a monoin«. Mhe CT oc ^ 

:rt?c^S^o[r;n^^^^^^^^ 

»o adbe»ioo "7 'md W/SP-i in eeUa lying 

Th. etions «»^P'"' ^" ,irom^ in breast tumore from 
within tho r.bcev«eular p„v,oue obssi:- 

Wnt-1 transgenic *'}^*tT CTGF gcae are pa- 

■vBliona that ''^"^F'f ^ '".^.''i^ skOIIIJ Of mu.iu;»ry t^cn 
n,.rily «pra««<i .r .^^^.tcl tl,e pr^Ufcrat,cn c 

(34). Epithelial colU are ^l'^,..,^, „ ;uniors by a eaacsde ol 
Urmcctivc liesue 't^"?^" ^7, ,^ con.Tnllius connective 
growth factor aisnuls u ^gs been ptODOsed 

Sue formauon du^S-^^^-f^/SnMy «llS at 
interstitial Interface ae«eW-l<;^»'-P . ^^^^^^^^ ^ ,j„.je 
Sttomal ptolifetilion (3«)- '^..rtimltnayoeoneonhc 

owerveci in ihe stromal ccUo iHai ^"•^'^ 
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14722 Cell BU,lcBy. Medical S=i.«c.:Pe«Bi««./. 

(cpithe..^ cells) in :''*,3"ru\»rirt^"t<^"^s^»' 

eould occur in wKieh the ^^^^^^^i^"^^ the W cKi."ic-> 
lultr maUU. Stromal c*'^'^',^'';^ "t,^ ^ jqIc in wmor ccU 

nr.r^fn s;:'rriu'»ri..t .u^o. .upper. 

human cclon ™f °" ''^'^'"i/n, whorcsi ov«r«pr«Jlon ot 
amplification and """'.^^'^'f^^ee of DNA- impWcation. 
W/.^P-3 Rr(A*«e " ** TTnWled In the ealon tumors. 

but its mRNA «P™„Tv,ltrthe expUion in normaJ 
miiaruy of aimort compared _^ , hwn" 

(36-38V Bec.u« the center of the s^pl.ticnt.on 

w/S^2, d«=rib« the loss of "P«;>;^»^" ^ >e regulator of 
gcowlh in cell hncs ijisd d-iring malignanc 

transtormatit^n U ^"l^^r"' '^'J* m.y rancjicn « 

in colon nunOTS and edl '"ff thit the mP gs"" 
"tumor suppressor. These '"^^ '^i^^S",vW"ttl,.viS«ir 

altered expression m^y conf.r seleeti eg 
the lumo'- _,ii„o naihwav have been impli- 

«ud in the P^'hogenMls Of colon »^ Bdenomttous 
„cianon,a. if!?';;^'"Vaun™ 0^)Tu'^^io«^ specific ro«0.s 
polyposis col. and P-'^f '•^^iimjtion snd accuwulahon of 
of either g«.«e cincau.e the Hso^«^ contrlbuiei to hu- 

man c«cinoseneSlS through h^^ Wnt-1 

rransforms cells «»nd md»e*! «'n«"8»« ^^g^isttd down- 
Sfiea.lono[ lW5Ps « ^ty could Oe 

Stream of "^^J?,Srt;itlan.Theimpl.t:ca. 
important mediator, of J^^^f^f WJSP^ in huirJe 

m tumor oevilopmcnt. 

Bate tor tccUnlea^^>»>«>-^^.r^ P^^^^^^ 
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BY cci>Yn;iyrr lkvj {it us. tfU'^ 

OtNOMI MflHOOS 

Real Time Quantitative PGR 

Chrlsti»r, A. lunko SWn.,^ Kcn„«h ), Uv,..' .nd 

P, Mickey Williams^'' 

Wo havB (iBVilopetl a novel "real tini« quaiulwiUc: pcr . , j.,,;. p,a,hod provldot very 

^- a du.H.bd«l ^^•'^^i^^^^ PGR methods, r««|.uma PCR 

arftirara Jn<l rflpioaudWe duaritliailoil of Rene copies. ""^Lj crpy^s^r coromliiV.nn slid 

S not rcSuhe poM-PCR »n,p.e .««dlln«j prcv,nU«a P'^-^^ , vc,-y large dynamic 

MS 1.1 much fasier .nd ^Bf '•-y 'J^^g^"^^^^^^^^^^^ ReaUlmp. nu.mlwrtvc 



Qu^ncitaiivc muneic acid sequence ;n^»iyw5 Jias 
iTod impor^nTii rnlfc iiiBiuDy fUlds of hialogj- 
riii rcscaich. VIC3UueiT»«in of gcue cxpicsslun 
^nNA) hast bci«»\ U5cd exu^nsivcly Uj munUoWng 
blolorIr;vl rrsrwis;*?.? in vanous MlnuJi C'-nn t'l 

1995). QuanilUUvr ^^rrir analysis (ONA) li.i'^ 

parliculoi jcnc. in the caacot the human ■ 
ffctiu'. wl^ich Is amplified -^O^X. of bfcas.i tn- 
mors (KUmon rtl. 1587). Gene Mul gcnoiT^i* 
QuanTlUT^OiJ (pNA and nNA)3]so have t)COn us(>fl 
for iinalvsU hwnai^ immunodeficiency virus 
(HiV) tJUTciiiji tlcmonstrniing aiangcs ihc Itiv- 
d£ or vl r\w rtnouRtiovtl the Oiff wont phases ol Uie , 
discflsc (fJonnor t^.t al. 1993; Pmtak ci al, ]yv;ib; 
j'liTtadri dial. lyys). 

Many mcthcils have brcn Ucsalhcd for t)u: 
qLiamirarivB analysis ot miclwlc acid soMucnces 
(WoLh fc>r UNA ond DNA: 5cn.ithvTn iVri; 5barp c! 
ai. i9ftt); Thoinhs tsiko). Kocontty, K:u Jta?s 
ptc»vcn rc ]>v ti pfrttfcrful lool for qunntilftUvc 
nucleic acie anai^'sls. i^cR tmti reverse ttaj^scrip- 
thric (KT)-K:R have pcrniittCd Ihc flnelvsla v>f 
minimal sranlnR quaniiiits of luiclcjc -iild (n^ 
Uul*f ufi one c«n t/Ciuiv?»]cnt]. ThiN hf^s ni<»«e^ i>f>s- 
sHjIc mcLiiy cKpcrinicnts (hat coulU uol hfivc hccJi 
p*#fffJiD1«cl wnb tr^diUomnl m«thOCls. AUbongh 
rCR liaa provided o )inwctfui tool, it i5 impcrativv. 



«v.- VCR WKl UT-I'CR Uujcrlbcd 

ai* I^CU ,,roducl hut n«t ' 

pir controls foi' quuntiUillon ftJ Ih « u^Ual 

*^''w\-><,..chc» hi^« d«vclcpc<l scvcnl iTi«llu.ds 
.,( auDntitaii^P i'CH antl llT-l'CR. Otic apprwiti^ 

. r.r ihi' rciiciuiti luvtore »nc platestu (Kcllogs et ai. 
JOW; Van* m I'o, ^W(i). This meihoU rofluiws 
ihM each sHnipif! >-'qua» tnpm anumnu of 
nucWf i>i^d snt' "'='1 jon-.i-lcj under rtiajysis 
araplirie.s vriui Kkiilii.*! cfnciercy ut> u> l^cpmnt 
nf quaiililall-a iMVfiU. A gcnc scqucnco (rf>Tl. 

UliM, web P-*"-'"") ""^ "^"'^ .'"^ • 
^ i.„„ilir.«.tio" rilitlcnoy •.orniaii2at««". U6ln» 
eoiwennonai iTiwnoOs ot pc:n actcctlon and 

that 1.11 Mirples urf analyst! dUflli« tH« log phas* 
of tnc rcaalon (fur l«)ih ibc t^iRcl ecnc snd he 
Lt^'u, Lti.m g«i.). A.10U»« r.c^lio<> qviamiw- 

anO H iiced wioeiy for fCR quanmaiion 0(.-l CR 
. r.:li« .7. the iiM-ludor; of on. ^"51^^° 

KUOH » nor.un«d lo .h. Inlcnal ""H^';;'^; 
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ad^od \n ouch fi:liniJlu. Ui nliuMl fLOwtlVf mwV^ 
tnilon, 1h. unknown i;,rf?:t T'CR pf«U«n is cxmu- 

relies on acvcloping wmrui niei dm- 

pi;ru-^ wim uic same effK-4fcu^*:y iu-hui *u.> . 

Ix-ulo. The dcMKH tht; cot.jv^MI'^' ni.U tbv vn}!- 

naiiQJi or axniinncaiioji c-ffidL-j)Lic> jcqiyrr a 

Che lo<|yJi... D.o ;u.,,.i;f;«Uoi., H h Hu, c.aCl*.r 
ilic iwn meiKoda la use. 

uL-b, tzj/iuoio^^iii JtiiJciiiixon^cMv r>ropucwMio 
capUiVR ana sHnclwU-li i^obc tiybrkll/yM"^ (Mui- 

<inr «t Ul. *iyP4). AlxllOUfttl tiiCBV IJIVO'IkI'. j^ruv^J 

Micccwfui. earn menicici miuirt-rt poiiO'Cn nwj- 
rtlpvilatloni Th^\ adtl.rlniM lo llw analysis anO 
infly k-aU Ui JiiVi-HiUiHy uMiUM'iliicilujn, f^c 

(yvU]i un- rKccipiion of ihv pIftU cnpuirc np- 

w«n >uilr.a fvn u>w cU-iuurtditi^ hif,h sample 
Thcvui^tiput (I.V.. scTCunlHK of iflfftV ullJlibcis of 

Ocsaibcu I'fy HoiiuuJ ci ni. (1093). rjr« ).icihoa 
ih<. .V t^Hck'Af^f. Ai-.r.vHy of '/Vf^; ptiIymcittM: lo 
cleave a noncxicncUbti- hyhj-idizHiion peobc duf- 

H3^3 cKioMiibOcO riuorO|;cnic iiyhiUD/.uUnn 

ci rtl.. One nvion*?vvii\ ^Irv r»vvvv.3 o 

tx:i5;»ricj- If'ANt 0 ^, (i-CdrlH^xyrianivsccln)! nn<) ns 
cmissloii jpccU* is quenched t^y lhv*rcc<ncl flue- 
r«*r«ni dyr, TAVI^IA (I.e., O-rirUjiy-tcUflincibyl- 

rlicxlaminc)- The nuclease dcsrsicUtion of the \iy- 

I'AM nuurL'sci:iiL cmixsloii, iVMiUinH .if> 1«- 
iTWOv: iJi peak riuore^ocnl cmijslon tii 5)*3 "in* 
Tlie use L>r 4 WAjuciKc dcLcCirjr CAU) i^i^in) n)If,>wit 
mcMurcmant of n\KiT«.^^:«) it HpuvlrKi t;l nJI ^^6 v^;'lb 
uf Til?-, nicrmai cycKf conanvunisiy cuirinu uic 

moMllufvU UI nrol luur. ThC Oiiimu daio Is dc- 



RESULTS 



rCR Produce Dcrenlon In Rwrt' Time 

jK nc dc'ltv«Ty. A jiluMiild vtncod'mK human foclor 

,.,cd n.v a ilu:rq,cuVi. JJw B.^^ny 

f]u-..(uc'.cni T.tinrni methodology «ntl an In.stru- 
mcni o.P^l^l'.- of nic«ox:rinH HuorMcunc 

(A^l ?rl«M 77(K) .^qULMllC np^cdor). I Ut 
U-ay„..o ...aoUon rcqulm » hyh.l<il:a.1lon pn>Iv. 
ifiA>ckd wJth xwi> dlffcfcni fliiuruijcou dyvs. Ojiv 
lyu ut r.jX.rlMr dyu O-AN.). ihc M . quc^jch- 

cT. S e^n:aT /ra...fer o«Ui. umi the rcpcftCV 
dyrnuoix5'c^i< .,7,is«ian is «bsorhcd hy Iho 
tricnciUi-iS Oyv (TAWRA). Daring ilic <iMo.y'.Inn 
the cyck. ih. nuoro^ain hybrid- 

ocuvny or t»»r DNA po»ymctUSC. On ckDvagc 01 
the probe, the r*v«'tnv dyc cmiMi=>n »: )k. tnoft^r 

iramfcrrcd ciTidcnMy to the gucnchlnn dye, le 

. * 1 ... ^«-MM-(r« l»iJR tffH^Ci^'.'' <^'»d jntibcp 

vTcr^- dcstiJMud fiM llu Jiumart r*.^loi V ll it- 
qutuicc and huniar^ p-i*ctln ^unv clc..t:r,h*d ..^ 
Mciliods). CpUinlratlou fcfletlw>> were per- 

intrjvsiiy of (eporrcr nuorcsccm ai^nfll wiiho\»( 
.nciino..» .i>^-ciridty. Tho InflUumonI uhcp cv 
t:hMKc:-c:ou|3lcd device O-c. Oa> Lmucru) k>r 
mcii?aflr>K Ihc fluotc^ccnt vmUKlou (»i>vcUi* f/om 
.VK, to n.fi. Uacb K:K lulx: wta moi\ll»rc'd 
MHjvicmiiilTy ftir 25 rnwc wiOA cx>nUnu«Uit JiVini- 

wo, r^xaiidncO every Ji.S *«rc. ConipuUT «»^^ 

H*nH\y bolh the vvi»ortcr d?r<: (rAM) ,nnd 

Irdvouity of Ohi qu^ncl ilnfi dyM, 'I AWUA, .hungv^ 
vcfv iinle nver ihe ccursc of ilit' PCR a.i^nUfl- 
otloi. (ddln no\ iliu>rn). Thrr.fom. the Inlt.i.ity 
of TAMiw dyi* i-miss^oi: si-rvt's hs iin tmcrn^i 

.Uudhxd wiih which U. >»ov.nMlli«. lh« r<rorUr 

cui.L . v.>uv ivrmcd ^Hn Cor dKQ) u.inK Uk 
following ciu.tlon. Ar>.. - (ItnO (Hn ). wh... 

K-D.ivy or £m..>c>K.f M nry i^'vui iiiiic In « reor 
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»ona/cmlsMmi Imujyliy vS quencher nu-sMircd 
,n,c. I'orthw purpose of 
friisloii for ench rt:H cycK- vr.re: ai\nIy«'J- 
,„obe c«»M ilurtilR ihf exluud^uM p1»W OH. 

ireascK Uurmg »b)» time. Ti'" 

were HvcTTigtcl for cacJ) Ka< cy^lc and the 

" ,eti 0.1 .h. ,'.ixw, anil Time, .x^esc.mM .v 
rurly O'cio or (he T'CIl »mp»fU:eilon. tl.r ARo 



value remalrt al basa Hno wluTi siimcipni- liy- 

high cycle TJ« on.vl'f.r*liftn pl » 

JJvaily hi .bv reaction, nt a 

TI115 (lorn, by "»'fi'^'"f '"rn '^- re 
Once \hc ihfwhold is dioscn, the pmntat wMrh 
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ihc ainoUncftiton plot croi;waitK'llirc:ihoia ih-ay 
fined AS C,. C,. U rc|>oil«ti af. iKo cycl«^ iiumbiT :ii 
i)oiin. AR win bo lU'WonsuutrnJ, iin* c:, vaiur 
IH pieJiLLivft or \hc quaniity of Inpo* tni'ii*'*' 

Input TnrecrScqucncw 

PtgUJXj in <hov-Jf ampJlfU'Hlicwi ploi* of li^'CliTl'c:*. 

ti\{ rCR oirtp)lfiM lions overlaid. Thr umpilfKM. 
nom wors i>orrorin<^a on a li2 serial i*ll\»rtmvt<rt 
h\imfln RcnoMic J^NA. 'i-hc amplified rarfici wiu 
human p HctJn. Tho implJfJatipn plotw Miifl U> 
the i-ifiHt (to Klj-htt thr«h<*ld cyrlca) n.»( the input 
iMgcl qiinnHly it rodii«rf. 'I^hlr U «V[«ma h«. 
I'jiuiu mictliniii with fttwisr Ait\r^\r\^ pnpinH nf t)\c 
Ufgci molecule /oquirc crcatcr ajuplinmloii to 
cJcRratio cnnu^h P'Obe To Mr»in tlU' thrrShoUj 
fji3orei;c*n«, An ;iibit«iy thresholtl of 10 tsinn- 
dftrti dcvJallons above Ihr ba^r lim.' wur ustfU u> 

Oeteiinhic^ the c:-j. vvtluw. tiftu^v IC rciJieswi*N itic 
C:,. valm*s pUtkttfcl vcxaiis ihc jjiDipic iHJutloti 
vohic, tnrii diUiUon WDS ninpuncd m trlpllcMc 
i'f:ii Jin^plifSmtinrvK and pUjtUd us "U'lin Vdhjc^ 
wHh crior bflifl rtf>rc?cnuni: ore stflndnjd d^vla- 
tion- 'nu' Or YiilUL'S OtcfcieiC Uiu'ariy with IncROfi- 
iaj tar^tci quanuiy. Ti^ufii <;, yaIuun tTiJt be used 
35 tf <|vi«nT;rfiTi^c mcKSUiCrtKni of ilii' input tDi^cl 
numiirr. Tt sho\il<l br iioiccl that tlu' wmpJjfica- 
von plot lor UK IS.CvjiR sflinplr .^hcwn In Mffiire 
IB does nol rcikct tin* snmc nuorcscoiU rak« of 
increait? exnibiiec: hy intisT of ihc oUicr sflmple.s. 
The 1S.6-J1^: sanipic nlstj airiU'.vc'S r.ntlnotri pja» 
tr^in nt- n Inwtfr fhioresccni vaJiic Ulan would hv 
expcctctl U-^scil on thi' tnput I>NA. 'J'hi.^ p]u;Mi»ii- 
eiion hM been ob^crvt'tl ticcastonAlly wuh ntiuT 
iiamplr.i (fiaui noi jJ:own) htuI mny bo aUnhiit- 
dWtf to Ittfti cycle inbibitlojj; thi.i bypcuhcsis lyi 
siiW undrr (T^vuati^atinn. 1'. !s impni-tAnt io juna 
ihAi tlH» fbittcncct sJnpo ami ctfily plateau do nor 
iTnp;*a mp\if)(7iiitly the c;^lcLiiair»fl Cj v\i\m ti^ 
dcnioaMfrtttcl by tbc Hi 0/1 Die line- xluiwn jn 
Flfiurt* 1 C. All tripilcaic AmpUflcadiHis ri'siinod in 
very 3i»T)Uni Or vaiuci— llK .SUihclnnJ ckvi-ntinM 
Old noT e)fcml 0.5 for any dlJialoji. Thb txpuri- 

intrnt corstHinii « >lOf),000-fold rnngc of input Ulr- 
gr.1 molfcules. U.Ong CV values Icj- <|ViiiiMlUMlon 
permits 3 mwch Iniscr oaMyrongc ihnn dJfcclly 
Uflln^ toinl fKiorcsccni cmlssloi^ inlcJ^Mty lor 
quaniUatinn. Tlw HniJiif ranged llvjorcsccm in- 



iiMi OUANitUtivi k:k 

miMit« nvcr n veiy ^^^^rt" 
lurtii'l qttanutluH, 

fcimpio Preparation Vai;Hation 

several parameters Uifiucncc Ibi: vfiU.U.nry nf 

iratlOMK, rwcuon ctuuinianb; Cl.^^.- und mm- 
poruiuio), pen ^AiRcl sine uoa compoiUlyn. 
priruT .^arnplr purliy. All or Du-. 

abovct lactOJS Hfw c;UTim««. VCH 
c?<LTj)t iHinple lo wunpir parity, in an of/cm u» 
vylWMC the. merhftd of wmpu pTop^r.Hion foj 
UiciflCioJ'Vlll/ijsny, PCKu no pH I k'nT''('« ^vprortiK- 
miiny ;^nd oiflcJency cvi U> icpjicaic snmpJc 
p,4.,wra»lfni«; wer« ttKUTiiln*a..Afi<:r fccnr/mlr IWA 
wa.'i prcparca fnjm 10 ri>plli:aie sani)iit.% uic 
DNA wrffts ciunrjliuicdby lUl/avlolci spectroscopy. 
AmiHJricaUoni v»crc ncfformcd Qiifllyxlnr D-iril.ii 
xau: coTiTunr tu 100 a)jU 25 p^h kujkpihc 
DNA. Each )'C:K nmpllflCflMon l^us pcrfomKH m 
- Ulpbeaic. rainpHrlson iif C.y vaJ»L>!: for cacli inp- 
licate virtiple show tnlnimul varitttlon liaM-d nn 
ainnrfaKl deviation and rocnidciiT or vjirinncie 
(Tanio 1). iTioKrcro, c;ich ol the uJplic^u* K,ii 
a,n;>llf(cationi wuj hijniy fCPfOriUCUjJc. (Icrnon- 
sti«Ui3R ibdi real time I'CU osijiff rhk Hnslnnn^n- 

quflmiutivc )»at m^trs\%. Cisimrrtrlsuii cif tiie 
pit»;in vfiluc;* oJ tbr JOn^plicutc an tuple pic^^ti- 
T3tion3 rUj ahovYcd minimal varlabliny, jnoicai- 

inyr ilut CiiCb SfflffipJfr pr«il)arHtiot^ yUl<W<1 sijnjiftr 
njKLilu for (*oclln gene tiuftiitj'ty. J'hc hl^rht-M 
difFenrnco beiv^ecu any [\f rJjc sample'; was OM 
0.7: ior iJio 3tx) en<T 25 n« *u?"plt>Ji» '•*'*'P^^t- 
uuMly. A^iditiopaJly. The aiTipiinchiUjn cif ^:fli:li 
WMiplf i:xhihiri:tl ar» ctiulv/^Icnt raiL- rjf J'lun/cv- 
ccjii ciDiKsion inlcnMiy cbanftc pej amount oi 
DKA inrjicf BO/ily^.cd ns Indlcolr.H hy Mimlof 
.^Tnjvs d(?Tlvcc1 from tbJ i.in^ple dtltJi'-ony (i-ig. ^i). 
Any wroplc eonlRininfr nn exccaa of I'CK inhibi- 
loj would exliilUi ^ ^ri?at.e/ .measiurod {>-aciln C, 
v,-vluc for a glv«ji quanlUy of 1>NA. 1ji addition. 
UK JnJnbiioi would be diJiilcci n\rn\z wiUT iln^ 
>rtiTipk rbc Un^non ariiilysis IH^. 2). iiiering 
m\i Mpecied c:,. viluc chaj^Rv. Fiach xainplc iijiv 
pjJfKPtioa yielded n Jin7ilflf fcauh In m analysis. 
dcmcjislwiJiiff Ibis metJujd or wirnpic j^rcp.v 
ration la biftbly rerioducihle. wflh rcgnrd to 
snonplc pvixliy. 

OuantiwtlYC Analvsis of a Ptoid Afier 
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HI ID (1 At 



100 ng ^ 



10 



Mown 



25 



Samplo 

no. Ct 



mfrbn deviation 



CV 



Ct 



71^.33 

ia.3 

1t>.42 
18.15 

18.54 
15.67 
1C 

1B.2B 
1S.36 

ia.4i» 

^BJ 

1ft.?> 

18,18 

16.-^^; 

1ii,36 
18.4?, 
}S.b7 

n 



\ 0.27 0.06 
Igi.l? 0,O(S 
13.34 0.07 

TB.^a O.O'l 

Ig.iP 0-1-2 
1S,&3 O.U 
1R.2!> 0.1 

0.12 
0.1 r 



0.57 
0.36 

0.23 
1.2(5 

0.»3 

0.6£ 

0.90 



20.-^8 

2n.5J 

20.S 

20.61 

20.59 

?0.-(1 

20.5/J 

20,6 

20.4? 

20.4A 

20,36. 
26,68 
20.87 
20.6^ 

21,09 
21,0-1 
21.01 
70-67 
20,73 

20,96 
20M 
20.75 
20 A6 
20.S^ 
20.-1R 
20.79 
20.7*J 
20. 



20.51 





ECtnclarcl 



ao5 



20.54 0.06 



o.os 



70.71 0.13 



21.06 
20.66 



0.03 



0.04 



20.86 0«12 



20..? 1 0.07 



20.73 
20. &^ 



0.1 
0.1 P 



0.17 

0.28 

0.26 
Q.61 

n.i*; 

0.2, 

0,57 

0..^2 

0.i6 
0,P4 



lyr tx3ju;iinin4; a panuil cUNA lor ftioKvr 

J, 0..'i, and o.l p,^). 'l\vi-ni^-rour hou/5 J7t7.%l- 
tr'flM.ifst'don. loml hNA vrflii vniriflrti f^wt^ curb 

tTJJTTaUOIi ntxjiutakU siiuiipii.-. Ill Hils cKpiriiMitJt'i, 
ti-acnn h«»i^* cc>incr*i ahowJd rciTitiin camuni 
rdfiUvc tn renal xiiiUJilU- DNA. yLi^uTV '-^^ xI»own Uk- 
j'tiMJlt or Ih^ p-acxKi ON A iiictt.HUTcmcm (lOO ng 
ir;L<d DNA dclrrmiiiKci hy uittaviolet spectroft- 
C;>|>y) of «aUi btAiiM't*. KA<ih flArtnplc infft;* anaiy«<t 
in irlpliratK ano tne me^n i-'-atriin C,. values of 
the Uiplicatefl were plflited (<rroi bQia tep'^-svjiT 



nanograms of loliil DNAof ^^ach ;a>nplawQro 
^„.nl..cd for P^acLln. lllC JOUltJ O^^l^n 

ilim very ainillat amouiU.s <» genomic l^NA w^rr. 
prciti-)il) 'tii« n.to.lmu/T3 mcun >J actio -*i^<- 
dl/£cir«« 3.0. A3 I'isurc 3 -iliow^. ^^^^'JfV^ 

mclhocl of .ftinpU proiJaraUon ylelJ. ..r/.j^l^fl of 
Kkmlc.l ?CK inlcgriry ^I'^'-vrj^J^'^^ wi'^w 

Ulnca .U^Ui Jirr.ie.Ke. in .ct^.. anncunt ^ 
...u.li^U: nNA iiil?>)y^x.d. J.)ckcrp.ltK.rion oi.^^^) 
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an. 
















10.5. 








10 








IB 




\ii tia 1.0 '*■' ' 

log (ng Inpul QWiomte WA) 

Figure 2 S<inipl<i pi't^jAraiion pun'ty. 1 he replicatti 
:i»inple$ ihown In Table 1 woro aiifo anxprni^d iii 
tripicaia oslng 2i (ig of eaCll DMA lamplc. The tig. 
utt .shows ;tie inpul C'^^A c6rt«nlrfllioM (TOO ifd 
;)5 np) y;. C, ^f^" <!oiiro, nnH ^.S ro 

poloU lor «ach wmple Rfe connected by o Jine. 



hy jilolling the mctm {i-uv^n fVj vaKic oblalncd 
OKA <:oncv«\r;illun wJ" «ch sumpl^- ^^^^ 

(pi'CTM^ frii»n each' uf Hit: four iraiuicni evil 
ioial s^jy\p\c. UNA Cfti OtiLTiniiuvl by UV tpo^-troit 




tM l-ll 
lag (nj In^ DMA) 



Figure 5 *l.aly»lv Ot Uiinileeted eeJI DMA q„snllly 

and puriw. I he DMA P«P»«<I«"'; ^' '"/""/Jwv 

were (inalyTud for the flcne. -"^ 10 ng 

(deicrmined by uicravioiei spectroicopy) or each 
sample ware ,mpllfiecl In tri|>h"t«. Po «ach 

Ct values >'<•■ pln«<^ VP""' '"f""- 

— .«^f/^*^rl<^1 (Art 



tflM TIMI- OUANTiUIIVK l'C:(? 

l>c:r« M'lftjiHBcatUir)*. Ah tUiuww, y^YWU lA^rifiird 
>rtwr.tl)c 2^:^ cells cUicriinsci*; (mcun C» vakiti; in. 

viruiolrtltd. 'ni« ^^^"'=* obiolnotl rur 

pK^TM 4A wero piottu-J uu n il;»iiJ-jril 
uufvt 0<.mpH.'<<?J uf ncilMlly diluted pl-V/rM. 
^<ywn.tn -nj^w 4R. Tiiu qujrillly ui i'.iki m, ii, 
Touiid in t^f^M of the fouf tMnfifoctlonH v w dc- 
tcrm^netl by cxrapnlaimn to the ;f j?<U of Oia 

valucit, t>. for pim'i'M vj«nvmiriiMll/*'r( trt rttier- 
niirtc acluNi umounl of pl'8TM f^rviK? i^wrlOO 
TiK <.r Kwiomic PNA by iwltiR ilic cquaHon:. 

/!, X AOf> M« licmal plWl'lVt COfiiti Ijer 
jOCngdU^mUCDNA 

whm a :«ctuA) (Jici)(.oi)]C HNA u Miiiplc and 
w prHTM <;ppic: /rt>m the alflnOttlO curve. 'Hio 
flt«m^li-/.c<^ ^uanlily of plft'VM per 100 up of 
tiomltf ONA for «ict. C^fTHv ft.nir I rRMJi/ccUoiw 
Snown JIl .Klgurc ^JJ. ■I'l'ti-tf' re^ulh aiA\ ihc 

qunnfMy of factor Vlll plasuilO i.wOuU-U vtnii 
the BV.'V ttlb, 21 lir MftCf irujiytoiUMf^ tMneasv.;. 
Willi UCCrcuaUJil [JJhmhIO uiuLiimiatJon uacci !n 
ihe lfMi>'/cctu>Tv. Tin: quonlUy of pjVJM 

uKM tvjth ccim, Lftvr uun^fcciioji wivii 

or pudK/nid. was 35 pH per )U0 n^; t^^ujinic PNA, 

tliis fouin In - 520 v]ti3ml<.l copies ;>i:r kvll. 



DfSCUSSJON 

Wu hflvt' dcsaJbctl a nt^w ludhoU fbj <junninin- 
i.i^ Bcnc vopy number* i^^Mlmc «n,»iyM.«^ 
or PCH amphficuthmK. Real-Umc PCK i.s t:<)iMpat. 
jDic wuh cJTlH'T of trie two FCJ< (itT-rc.R) ap- 

iiuanul cuitipcilu-jr ibr cacti rarRet ncijikjicc is 
(,ifd for aojiT3filuaOon (daU not ibowii) or (2) 
QUamUailvc conwaiivc I^CIR usJilg \^ ..uii.KUi.:^- 
rioii i-cne comninctf ^^^thiii ihc sample (i.e. p-ac- 
till) or 0 "houiKketjjiii^" tor Ivr-PCH. Tf 
ruual aoiounU of nucleic ucul we atwly/ui r<>r 
e^cu Jtaruplo «iKl if the ampHflc^^itlon dJKir.Ky 
htforc quantltntlve: aiwlyai^ .a IdcnUcfll ror rnvAi 

ur coniprtiKJr) fthoiiid rIvc utiv^uJ >^^i^^U ht all 
sump le v 

va)i\eiRW <yvcr tlic c;lhcT two method.^ c:urfcn;ly 
employed (sec ihe mtrt^mirlJon). l-'l«t. re^l- 
time i'CH ;pcl>,ud is r>rTf<>raicd in « ^^^'J-^c. "tube 
iysu.n .Hud requires iu> prwMHIK nprUpuUiion 
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Wniiri* 4 auftntUJitWP cin»iyii* pFBTM in iranS<CCU.'d ocUs. ^^^'^^^ *f 
Didsmid DMA used for Ihu Uunafealon ptCTVOCi agoiiiM Lltt; inui»n C, v«tu€ dcttf- 
mir«d for prSTM fcmoInS.iL? P/i hi' CXlcr Utiriirroctlon. CB,Q Sur^c/arii «.in.r, of 
pi:flTM and r>-*;Ori, rcpccUvoiy. prwiM prs*A {ff) *it<S sjcnomir. (O were 

•tondnf d curve waw Uiod nnrr,*;.I.>p iKc rovHU of /llo 1 00 niJ Of genomic DNA. 

(O) The amouini ol pPSTM prcs<;ni pc/ 1 00 ng c,< fleoomic dma. 



rtf H/iniiMv. Tbcitift.'^fa iMtUK^ti**) Un- PCl^ con- 
t;i ml nail oil in \he lul>«)r»it'0' J"<.'0uccti 1>CGIU^C' 
,>mplJnMO pjWui:U uun in-. aualyvoO wid <Jvs')>o(*ect 
o( >'»'ilIkii)\ opciilnj^ t'u« rukrtion lobe?. SccuiiJ, 
(his i-nL^tKo^ svii>po:Ln ilii: u.m: of 'a imnnu'^^wAlon 
sono {i.c., y-«ctin) for q(i3n^i<i*1iv*% PCR orhoo?^- 
kccpUig genw far tni<in(llntWc KT-VCU roniioU. 
Analyi*ii b pctfciTuiocJ In real Umii awrin^ the Jo^ 
jihasc or prud«c» ftCcuinula!!on. cltiDrift 
Jp^f, ph-Jis< pciwil.i jiutny tll/\*ir(U (jioic» (cvei 
rfldc Inpiu larjirt rangr) lo be unfily*'*** .limului- 
iioLmx'.y. withoM^ con«:rii of reaching rcniii^m 
pl;acflM at <3if/ficnt cyclc:>, Ttua wili malie imilll- 
Jj;r.ne; andiys-Ji assfty* much ca:>!c:i iiv.vdop* l^c- 

needed for cncli gcmc unOxr wiolyab, Tlilft.1, 
xampic tlivcm^hput will ljuica>c 0(bi'iwI;«.**U> 
Willi ihc iKW meUvod hocjiujir, t^H'i v li ro P"ft^\ 
ret: proccriMn?; lim«. AdtUtiojxaHy. v^triiMiie 
".)0-W(;n TorinaC is Ivl^^hly u>ini»*itil»le ^{\\\ bmIu- 

The rval-L'iiu' 1>CR juclhcui i^ hlR^y 'cpri'»- 
dvcibk. RcpHcaU'. amptlflchtlons can be miHlyzctl 



for (?acli s^'tmpJo iiUnimliahg jjotcrtiuii cnxir. Tliu 
>;yvuiif. u\U^^t> <iyT a very Jftjj:i: 4iiSay LiyniimU: 
rttiiRi' fuDpToacliiiis l,Ot)O,O()0-r<»u3 MnrtinK Ui- 
^ol)- Uat^H ^ «1aiHlart) vutvc £or ihv. larKut oi In- 
tc'fvi^t, ri'lrttWc copy nuniUer vjluui can be deiw- 
n^Inecl Toj' any ualouwv-ii ,NanipU% Khuir^sceni 
UirrtlK'UI ytiJucA, C,v corirJan- UnL^iirly with rela- 
live i>NA copy number, ueii time quauiiuulvw 
nr. pc:u mclhodolr.(^y «5iU.wi ci al., ihis l.«iJt-^ 
hA5 «biv been dnv**Iopr.d. MrwUy. ic.il Ui>^« c,u^'»- 
tuatlvr )'OliT»oilitKJo3cgy uul Ix: uj^'^J luOevcJup 
h-n[h-thiouKhpti\ fcicciTln^ flssay.N i't^r o vuridy 
oi7phcqi)on5 [qiifliTtJtnllvc grne oniliw&wuii O^'J^ 

rcT^), ft***^* ^>V7 "^''^y^* (iicr^/ inVj vu»)j Ecno- 

tYjTinK (klujckcm mwisc Anulysi*), and Immui.n- 
UmUimc VOW nuy ab» be pcriormrci iismi« 

otJvtdium bT<)midc. the fluorogenic inf>i>f. 
nir\hod ori-crs a nia|of iidvantAtt* over imcr- 
ralaiinfi dy^s-^rcBta tryccUlci^y (I.e. pnniL-i 
dlnu'i3 noilsp^^rJfic PCA pmducHs »t* aoi <ift- 
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NtTHOD5 

Gsnoratlun of Pia^mW Conlfllnlns & ^'ot•rtfll 
cDNA I'cir Human Factor Ylll 

J-rn-acKiwocd, TK> vv)t> i.-uwr^Iiril ^ faclur 
cionwl Into iKillM- 32 (rjupn j;" t^Tip., MaOnflU Wi).'i lit' 



Ampiificailori of Target t>NA ami Puitcilon of 
Amplicon Factor VIII msmid UNA . • 

(rKu;c:AA<;ALi:itjAt:^iMVi'sv3' and i=vriv .v-*AA(x;r. 

lUCCCrrOC ATI »*trvA<*t '11 iw rtflvU^Ui ihuOiH,vJ ti '1?^^ 

(}]>ii1xc a iiiilm»v MMfuonu' f\MitM Ji) il»e 5' unironklntKl 
rexuni of iJiu iwitfiii pCiS2.»v&5i> <»ml ilii-rn'ore 

mnutK, KiN). Th* human f^-aciin y.r"*- Rmuimcd wUh 
Ilk* piliucj^ p-«vi;.» /ti^VTiirJ jjriniCls^'-'l'CAC.CX^CA* '•"^i r 
CC^CA'JXTrACCVA-3' aiiU Ji^urtuj ruvvrsc pj''»Ct 'i'-t'.^d* 

cxCAACcX:r:Jt;ATr(;i:(>AJ'CCT-3'. The rmciion pin- 

onf of Uiv ft>M»«'»'»H 0^'lv«<l"'» I**"!*"'.* t'prli»; 

nctrrrcTAMiiAv «"<J P-n^nin vruU- s' (rAM)ATg<;<u:- 

XCi'AMlU)CC:CCf:ATGC:r;ATC,,-3' «lirrr p ljnrtl<at« 
f^Wnsp^oryiftijAn flftd X indkmcs 6 Uiiker .imi nuclcc'tUio 

Jleatlioii UiI»w.-« MU:njAn\i) Optlcnl (pliri AUrfl- 

Vu-r (^.i.^ VarWii iUim'i? TJWt Ir(.i«wi i*vr»iiM 

nin«r) llgM from xdccUn^ti UiUc CflpS WWC 

£ln>Ji,wi(* MIt'foAii,)* <Jnji3 lull sprcliilly rtcMJflilCf lO V^ft- 
vein li^hi »vfl(lvr't-B. AH (It*- iHlll miwiuilHililt i WCK CVlV 
,JU„l \.y Pi; Ai>|*ilrtl ilJo5)',lrin» <Hi>.>U'r CtHy, CX\ citfepl 

u»uig tlic Ojl?:c7 -(.'i .^nrt^^Qiv, foUowJiiK tulilt'lliias ku;:- 
i*oj.t<'n \\\ ;nc MoJt'l .ipct-icf^c^^ Ik'uvuit Iti.snumnii 
niunuftl. mit-ny, pruUL- '1'. N)»i»iltl (ir fli IcMl )Hi:Vr 
ihuu cin- AMii^-iilUy; \eilMA'Jrti"rt: used tkii'liu; tl"'rfViM cy- 
Hinii;' l:^i^ncr^ ilic^ilU ijul A')im mhIjV iU.rii»xfV w.th (hi- 

anct lO min al 9SX\ Hirmwl c^cKag ;.^/«r»M..U- J ui/ih 



mALllMt pllANJITMlVj' 
rtacnom WPTP nerfcnneiS in Mftrt«( 77<Jti,Vpqiicnrt' Hi'- 

Aim* I'titV NyKt<jr»i Keaulon ct*ud;ii»i<* w,.f». pvn. 

uruiiniwi Mil ^ \hm^i ?i/U«;niu.»i VlOCi (Appie f -'.^"M"'*"' 
sanra uara, t:A) unkoO cti^»ity in int- McUd //fw\ 

quoMW tkilocw. Ai»-jV«l* ^"lolti "i"'-' l»'"^'^'t«'''^ 
vUv «>mpvi*«». ^:rtn«ril(>ii buO iinnly«l« '.ofiv-tif*' 

Tl ansfectioii of Cells wliK Factor Vlll Cctutruct 

Mur KMS Masks- or m ci'iu yj-'wxr cui. ? J"^""" 
ft^toi wuncv sujin-nfttfin c^i Jine, wvri- %iv.^\\ tft wvm. can- 

ilMCnvy an.l iWftJKCfVtl PI HTM. CeUS WMt- KT|iwn In t)... 
jjucoie]i\iJimHV!inioninc(lI*J)«lioirct!!uiii(i)MUM) Willi. 

ur>i». nlVi-M wnouiup »f -10, 4, iXt>, nntl 0.1 wuv 

iidiititi ii. ml of n noluili^n wnulnin^ o.iis >. cm\J^: 

and 1 y. nUiniS. '\'ho roui n^ii»>i»nn» v^.rrt It-fl ai n,cin U-'i'- 

Mc/«t.m. fi- IIJ mirt thvt* O.c -^itlh. 

Tl.e n«k* '.... ^..^1.^4 i.1 37'C\'MvH fO(, CiO^^ 1*^' 

^wiuihod m. -,ww*p<wiaod in i^us, 'ihi- k-sus 

T.'lA-IU:i til pll K.O. 
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1 ^ :fi^ftr«ir made isowcvic with 
„.=a>cds. .c,u<i« AtNXor '^^'^"^S^tX^^-^^- 

do« .».cnu.lly - d.*«.b=d . M ^^^^ ^^.3 ^ 
■rrcn «"»pepu«i« 'i'*.™*M% du»r>ldchydc. Glycine was Added 

Incd in PBS .nd ^xcd f^^^^;'^,lZ.J^^^ five d«e, inKPMI 
1640 medium cont»mme 11* P« oc ^^^^^ p^,i 

Prcdigemorv of "^"^ "j^A Lwc buffer. pH S.5, for 1 h at 37 C 

were obc^ncd by custom >7'^«'^««-.^; j^jij „,sf.rria glyccpcptide 
^dcd to die n.cu.»l sequence » ..d '"^SytnrpdcCPromeg*) dif^oOft 

^fsr., .educed -^"^^-Cp" 

622-642 »nd 421-452 were -^^'^^^ '"Ifh, lyophiUzed <r.nsfemn- 

derived peptides we,e "^""f^^ " "erfo^^^^ 
dithioihreUoi. 20% mettanol. D'S^'^'^^^^p, p^a>^^ were analysed by 
5-50 mUml-' pig ^'^'"^"^''^J'lZ^Zf, . matrix of lOmgmr' a- . 
HPU: or MALDI-TOP ma« 'P*'™7y,7f'^\„daPc,Sq.tiveB;osy3te=» 

cy-->"--'>«^r:":"°»t^^^ .cde. inters - 

Elite STR rous speciromeier set to an 

dization w« obtained with a rratia .on ot 568.13 ma^ ^ .•^■^.=^>,:- 

I „ B. — - - - " 




Genomic amplification of a 
decoy receptor for Fas ligand 
in lung and colon cancer 




8. AvI AshHenazi' i., 

Gcnent«.h /.c i''^^_.^tlfi,d;t/«Wiim Sra-./b'A C-Ii/b™* 



'tSTu^or;c«r.Hbu«d..,U..^*« , 

,„gclc*UrthVoaghthcdea*r*«p« _^ ^^^^^^^^ ^ j 

One.impOrt^t role fj^^j' potenriaUy haimful to the 
.^toi-owc-kiUing of cells .^^^ ^,^o«r cclU'. H«c we 

Vrganism. such as ^""''"f f^T ^eeptof. termed decoy 
report the '^---^^^'\l£)^^tTJS^^^ FasL-induced 

. receptor 3 (° le^e ^^""^ " 

apoptosis. The DcR3 gene j™^ . ^ d^rs messenger 

;'iy luns n.d -ion X°rt tS^^^lVu. certain tumours 

suig a decoy receptor that ""f^/^'fEST) databases, we identi- 
ly searching expre^ed^J^^^^^^^^ ^ ^oar 

fied a set of reUied ESTs that ^^f^^ supcrfamil/. Lsing 
necrosU factor (TNF) rc-pt°r (T^ B-; J ^own fuH- 

hngth complementary „r 3 (DcR3). The cDMA 

protein encoded by this -^.D^A decoy - I ^^^^^ members ol 
Lodes a ^^^-^rT'tvSil enninus contains a l«de. 
the TNfR family (Fig- . T,Vdrm cysteine-rich domains 

r^uence. which is ^f^^Z^^^^^-^^-^^^^^ 
(CRDs). Lilte one other TNIR .auencc. which indicate* 
i,cR3 lacks an ^PP^^^VHS S rm;mbrane-assco dated ^ 
that it may be a secreted. bistidine-tagged form of 

n,oleculc. We e:cpxcssed a ^^'^^^^^l^^,,,,, th= ceU culture 
DdU in mammalian cells, s^^^ „^ as a protein of , 

„.edium. and migrated "i" P°^1^^2fT,t shown). DcR3 shore, 
relative molecular mass 35.000 td^ta no | 

Te^^cnce identity P""^ j^.^^Jogy Sti Sas (17»A). AH of 
^?,%). and has "1=^^^'^^ ^Ss of^S! "^^^ 0''^ are conser^cc; 

^^°r.nalysed 7--^,^^— 
northernblotting(Fig. 1^>'^=SJ° l„ adult spleen, coloti 
transcript in fet^ lung, ^J"^' 1 Jvdy Wgh DcM mRI^^ 
and lung. In addition, ^l^^l'^^^^^^^^ J line SW480. 
expression in the ^^^''.f^^^^^^^M of DdO. w= generated 
To investigate potcnLalli^ndmte ac ^^^^^^ ^-^^^'^Ji^^ 

a recombinant, Fc-tagg«i J^ff P^j; individual TNl- 

DCR3-FC to human 293 cells '° j cransmembrane 

FaSy Ugands, which ^^^^^^^^ SI their N termini . 
proteins (these «^""*rwed a JSnlficant increase in binding to 
!he cytoscl). DCR3-EC show d a s^ nmc ^ wjd. 
ceUstra^fectedwithf^I-^FS.^^^^ OPGL/TtlANCE/ 



nflture eOit\ 



QU9 
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^ rnrR3-Fc immunopreripiwtcd shed 
j^KL"-" (dau g. 2b) and puri&ed soluble 

FasL from ? W'"^^ ""^^^^^odomain of ^ut not 
FasL (Fi6- 2'^- ^ "^'^ r^Sv showed that DcR3-Fc and 
1 rNPRl.Gel-Wtraticnchton^tognphysno £q^iiibiium 

]oS forrrcd ^'JlJl/c bound to soluble 

.nnlv^is indicated diat DcRS-F' ano ra* ^ ^ 2 and 

TasL ^ "-r'F-/20 -a DcW-Fc could 

l7± 0.1 nM, rcspeaively; f'B-^ 2/)' ^ to Fas-Fc (Fie- 2e, 

nearly ^ ^-^";J,"^rtL ft t binding to F«L 
in.etl Thus. DeR3 competes wim r activity, we 

'^Todetermli« whether binding of DcW^n^^^^^ ^^j^^^ 

TisL in lurtoTloikaemia cells, wmc ^ apopwsis m a 

?f and Fas-Fc blocked ^^'^^f JjSm^'ci""! inhibition « 
!Sr,ihr dose-dcpendcnt V^J^ta that the inhibit!^ 

_0.1 p.8 ml". Time-coarse ^'^f^^''" ^jt^d for at least 24 hours 
not m«clydcUycea death bu r^ per^J ^^^^ . 

fPi? 3bl We also tested die ettect o , (^a, a FasL- 

2cfd cell death ^ e^orr£^2^. "tivation 

dependent process . ^o'^^'^/^^i^^JV^i^e T cells with anti-CD3 
of interleuldn.2-s.mulat^^ ^4 PO.^^ ^^^^^^^ ^ P Pc 

S?ti^X? — C^^/3c)= -.3-Fc blocUed 



, cimilar extent. Thu.s DcR3 binding 
induction of *POPr'-''„ bvll 

blocks apoptosis "^*^««»5j2p'ortant in dunination of virus- 
FasL-induced apopios»s is ""P" , j^-y^, cj^otoQC T 



,v natural Kiuci wii."' -/ . 
infected ecus ana — L^r>.artism Lii^oW« pcrtorin ana 

lympl^ocytes; an al^^T'^TuCiTat^cal ViUer cdls triggered 
Btizyrmes-'-". F«,phera ^^^'^q, ^pig. 3d): DcIO-Ec 

Lrked cell dea* ^^^^^'^^^T^r^.^ cells from -f^^ 
^d Fas-Fc each reduced » " ^, g,^-'; tl« rf,si40al'4' 

-30%. with l^^f-r^'l^St'^rp r&rW^^^^^^^ 
killing was ptobab y med.at^ JiSependcnt natuJc|l 
Thus. DcR3 bmdmg 5;°^/^i;cL.cenirauonWfere required 
activity. Higher DcW-Fc and ^^^^^^^ 
to block natural killer ceU activity comp ,^ 

^-^:-en .e role of f^^^^^ Z ^ 
tumour cells -^tt Ss^ifpSioTtnight contribute to the 
Fasl. we proposed ^^. fP^' Lmmune-cytoto»c attack. As 
ability of some niin?'^."' '^"^^* Abates to tumotigenes^, we 
geno^n^icanipUficarionMu^^^ i„ ,,nc=r. We 

Ustigated whe^l}a.-^e DcW ge^^^^^ 
analysed D.cR3.gene-copy number oy 4 



0CR3 32 ^ 



OPG 55 T^K« K 



iiu Kllilili. c c ftu^v^r ^ _ — ^^V^r^^i^ 



DCR3 las r^=^lE J A J-jg^ ^ 

OPS 1" yrteiaiH .rs«lRl«lv ? ? 




■^1102 103 10* 
P£ 




gCKJ AO' - 1 ii^V hi TUC S'C NSt^-*^" r-1 




-0 10 20 30 AO 50 
Fraction 




sFasL tnM) 



: 2S3 



n 

:5 ■? « 



.?2S 




CelUina 



a ',nc.acl<l s^quencea o, DcB3 .nd o -'"^ j; ,,,3,,,, sUa l=rrow), the 

3.o«n. b. Expression of OcR3 '^^'^'^^-^^^^'^^^^^ RNA tClomc=n) from 
human fetal BduK tlssuas er coneer 
1 iyrrio*ioeyte. 



voce- HOP) or With PS'^S ! , „a«ed .lr>e) or Duffer conuo. 

0CR3-FC tsoHd line, 2 ,rcS 0verl3Pl, and analysed for binding y 

Us.S«Tla,i=a,anslysisshovvadaa^nJi^n^^ 

binding «f Dc^-Fc » cel.. ^^'""^^ ^J*^; J, ,,„ome,abollcaiiyiab^^ 
,,ba.iedcalis.b.293ccllswar6;ransfeaad^^^^^^ 
C8llsupema»n.a«.arelmmoncpraclohatedv.^^^^ 

e Purified soluble FasL (sFasU was •'"--""'^ = ^^,,.^3,^ ,„ibody. aFasL «aa 
;;o:Fea.FC3nd.su3l.adb,-.^^ 

leaded direciV for ccmpa^son in inengM „ 

incubated w.,h DcW-FC or w.m ;:^^;;,,p.,e,eaaont8lnin9DcP3-'== 
,,„,onswaraanalyaedinanassayJa'Je<e«^^^^ 

--^'"■"ro-ocr:-"-- 

InsST. compoilxlon of DCM ri. 
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■ fPCRV in genomic W^ ^.^'^S^^T^lnlc^ blood 
reacuon (^J^J^^poolcd genomic D^^^J^^fj'gng tumouis 

SToT 7 colon m.outs showed DcF3 gen^ ^J^^^^ 
m«i ih.l-""')"'' '"TS^u S>» mote 'O""'"' 

^^^^^ 



letters to nature 

artiftdal chromosome (^^)^waiy ^^^^.^ ^/e Aen 
carries DcR3, and '^^^^^ thai showed twofold or l 

roughly chreefoli. s^^f 5, t^^^^ 

ampUficauon of that DcWi'^may be at the epi 

ampUfication. These d»'*''^i*"5^'4,athit,^>pUfied |n colon 
kTpoS ^«t;DcR3 amphficauon 



,^otes tumour sumvaL .^^ ^^^^^uy f'^L ^Ji^^^'." 
Our results ^Iw" D^M|m^P ^^^^ other "mF- 



S K -^^^f- '"lS?hc in^-^ response-, however. 

FosL is important'm r=B«jHe^ ^^^^^^^ ^,,han 
Uttleisfao^ih»bbuthowJ^ft^«n^ 

ism in^^r^S "^^l^lf 1^2nd m.=chaiusm evolves proteo^Y^, 
^SltT5rLShe^eBsurface.^OdOcompcce^ 




J. i.cobB,ed wuh Fiaa-teggad so utte . J ^^^^ 

an,-,-nos anr,body (0.1 .9"^ " '^^ ^ * ^p.p,,,,^ (mean s.o.m^o 
D.R3.FC, Fas-Fe °' > ° i-Rac plus anfl-Flag snStoSy 

po^ c Feriph^ral b>ood T calls ^^"^^^^'.^ j„„ed bars), .osat^er 
tol led by control Iwhlt. bars) or en^.C03 an*bo ocM-FcdO^mr'). 
to^pJ-^-edsalir^^^^^^^^^^^ 

,,e«Od JurKa, ceHa in m» ^^^^^^ daam was de«rn.,ncd by 



.,;™.aano.lca.p.i.ca.-^^^^^^^^^^ 

b onci:l-=arclno.a ,1). The ^''^ UilhO^a. Da« are 
rnain^.pllca,e,b.Co>ont.mour.=orrr- 

means - a e.m. of H-e e«pe-imen.6 done 5,^9 of the lung. A 

means - s-e. a,p,ession in « equamou^-ccii w ,j i^g^e 

analysis of OcM ^hN^ ,1.^, ard the correspondma oerK ne ^ 

t !<« *0«fl 
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IgG, blocked with 2% BSMn PBS. DcM ?c j ^^^^^ 

Lgged soluble F«L plus D.M-FC. p„iph.ral Wood of 

individual donors uimg j^, „j>) for 24h, andcul}^^^^^^^^ 

Natural killer ceUactWlty. Natural kUi^c™ . ^ j^,, j 
.lood 05 individad ^^f.^TcS^^ 

Biotech), jnd iaeubated for iSh nL_p„ '..F«2f e or humAP IgGl. 



-«»r,...nt a third mechanism of 
Fa.L binding: hence, it /'S. decoy rc«ptor that 
cxtraceUular reflation «f /"^^^S in:erlcukin-l has been 
modulates the f"//"'"^ ^J, ««ptors that belong ±^ 

THFR W.DcRl"^«iF'^,^u'Jjt*DS .nd DcR2. which are 
inducing molecule Apo2L • U j^^^ted into the 

membranc-associated prot iw. DcR^ -r^^fR.faniily membens 
sxtraceUular space. One other 5^="/;" ' ^ C3l% 
0?G\ which share f ?.°S?G^nctioi« ^ > ^^Lrd 
dun do DcRl (17%) or ^^^^^'J^^^^ ^^f^c a nc« subset of 
decoy for Apo2L". ^hus. DcR3 a^a u ^^^j. 
1-NFk-family pi 'Lc. produce soluble 

uUte ligands that induce apoptM'f- Jrw ^.j^^jj Ug^nds. 

TKPR homologues that ^^^l^ 'P'^, ' onseV Our results 

Sreby modulating the antivual '«^«j;%7Xction ofasoluble 

cenain curaoars. ^ .^ P da^lwii'Msbti tumours). Gcnonuc urs/v 

(bng tumours) md P'^^.^.^'^H, ^ ^e^cmimtci "si^'B Ho«*^^ ^^^^ 

hybridization to. PCK-«cr^^^^^^ 



io-iaiBcr r^tio of 1:1 in th. presence 
T«^-cell death w« determined by rd«sc ^^^J^^J^ 



clTcccor-targct co 

^„ger-cell death wa. 

cuiturci relative M> rclwsc Of Cr l?^ cic^^^.B^^^ 



" " • ^« « prR.«rtcratcd proDc ua^.u - ^ -j. -.^on Stanford Hujnan Genome Ccni« ^..^.jg^^g ^^159). the ncatat 

(DNA309«)^ ... „i , "^'"'"''"^""^rnk^'Mi Of »v^We marker ° ^ OcW-specifi.- primer «qu.nce, were 

S-copyn.rnbers.«.d...^.^^^^^^^^^^^ 

difference in ampUficaUon cycles renm 
lyn.phocytcD>^Acomp.«dtoi«iDNA. 



forms of DcR3 that 

more dona; chc coding rceioni ot in«= ^ 

iniiial done (dau aoi shcwnl. DdR3 W^i^"' 

^-ir:it si;;:-, or . ^f^^- ^""^^ " 

described". ,„rtlnalFAc's)'a'nalysis- We transfected Z91 

BuoreBco.c^BCtl«tedcellso.Jng(F^^^^^^ 

ceils using clcium pRKS encoding CrmA 

c„eodineruU.ienslhi™F"I.i^j6.-SeJ«r P^^^^ ^^^^^^^^ 

b;oanyUt*d DcR3-Ec or imi-K "^"J data-ere analysed by 

Jvidin (Cib.^-^'- -^.7' "J^X;^^^^ detectable .uining 
Koteojoroy-Staimov ''^^^^^^^"^I^'-J^^^, ^ ,^re« Urde f asl. (data . 

- - - - . 

^^ee,«d cb',»ti«ti«elyon2« ccUs. ^^^^^^^ ^ „„d , 

,m,T,.unoprecipitatlon. ^^^'^,,}^\ '^^^ i»sl methionine (0.5 niC; , 
„,cUboUc,lly labeUea ^1=?^" ""^ J, of l-VAD-fmk (lO^M). 
A„,«sham). /^ftcr l6h of culture ^ '^^'^'^l j^^.p, c,TNFRl-Fc 
mediu. f - tl^LS^^^^^^ The precipitates were 

(Sag), followed by protem ^"5 P'^"''";*^^"; ' ,„ (Fuji BAS2000). 

Lowed by SDS-PACE and - ^^^^^^^^^^ wis incub^ed 

Mternatively. purified. Fl,«-u6g=d"Wb^^^^^^ 

F,sL antibody (OncoseneB«-icM. ^^^^^^^ ^.j^,^ 

Analysis of complox formaf^"- / "^0 S for l.Shat 24'C.There.cuon 
incubated wi.bbuffero,-.thD*J-F;^^^^^^ 

leaded ontoaSuperdexZOOHR lJ 30^^^^^^ DcR3-Fc-F»>t 
„i,h PBS; 0.6-ml fr..cuons 

con,pl=xin..chfractionw=5.rJyscdbypk^ng ^„ ^p^, DcR3-rc. 

V.C11S precoated wiA and-homan •f^'f;;;;„',;body Bio M2 (Kodak) and 
foUowedbydetcctionwithbio.>nJa,e -t.-n^^^^^ ^^^^^ ^^^^^ 

,^,eptavidin-Ko«cradishpcrcx.da«J^-^^^^^^^^ 
i„dicatcdanapp..rentrel«t.ve molecular m.»«t^ P^^ 
.hown). which .5 consistent wirh . sto>ch.omet;7 »f two y 

to two soluble FisL '«""''°'"'"/;..,„,;„, v.ella were coaled with anti-hum^n 
6„uilibrlum binding analysis. MKrot.ue weiu 



l7-D,n»k..M.,Uii.T„A4«cS..M.kV>»»"-=i."» 

H. CoUota. F. tiJ. Inwdcukin.l type " 
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Crystal Structure of the 

ATP-binding subunit 
of an ABC transporter 

Bcrk.l^.C'diformo9inO.VSA 

• ' * rc vrpases) form a 

txansponcrs (also k.^« - ^f^^ocation of a variery 
faiaily of proteins responsible for^ p„Wryotes and 

of compounds across '^^^^J coU genome* 

xion of HuP. dve ATP-k"'l!fS5il«onell« 
coTxehteU.edeiaasof Aj4,Srucmew^ ^^^^ , 

and biophysical proRcrtxes «^ ^^J^^, for understanding 
HisP proteins. The '^'^'^P'^fo^defective CFTO proteins. 
propeVties of ABC transporters and Ot^ 

tide-bpdlhg, domains f ^„ ^„„,^embrane domains'. In 
throughbui the family.. ^1 " " ,faic subuniis «Kich ar^ 
pSiJytites these domaUis are often cpam^ ^ ,^oces the 

1 Lembled into a n>''^'»'^'=:^'*', ^j'^ pdypepti-ie chain. The 
JoSns arc generally ftised m « We^P .VP J^,,. 
periplasmichistidine P^'^^' ^lf„'Tl, „ , good model for this 

supcrfamUy. U consists f "^^^ "/.^ts. H«Q and HbM and 
which compriscsmtegralmembtane^"^ ^j^^ has 

^0 copies of HisP, of integral and peripKer»l 

^^p Jes intermediate ^^^"^^^^^^ShtS^ of the membrane 

Lmbrane proteins', i. ''""^^^^^s Q Sd HisM* The two 
presumably by itsiru«aa>or^^^hH«Q^^ .ooperativity in 

Uunits form a 'i^'""- "pb^'i^ subunits to be present for 
hydrolysis', the requirement " J?';''^ ^p^n chemical cross- 
, Uvity-, and *«jo™at.on of a HisP d.m P ^ ^^^^ ^^^.^^^ 

,i„ldng. Solub e HisP ^^°J°^^"^Xtu form' which can be recon- 
,rd characterised m an ^"'^^^^.^^^nd complex*, 
sdtutcd into a fully active membrane bou monomer 

The overall sl«Pc °f *l=7"'^'Xr^ I and arm UV. the ATP- 
that of an 'U -i^h two ^^^^ "fjj^jig. v). a six-stranded 
Kindinc pocket s neir the end otanp n^b ' .j^j domain of a 



lAtters to nature 




„, u,.p , viow of tni'dlmer alona ar axis 
„ L towards the pcrlp.asmlc and '^^'^^^^Z^,,^^^^^^ 

are Shown orange at^d p-shea» S'*^"' ^J?',,. J„,^er6 not =ppar..m in 
dlmer.showingtherelat^.edist.ac^^^^^^^^^^^^ 

,The p.s.rande b"''**-'''"'^'^:* ^^^^ .howlne the ATP-bindlnfl 

703 



HellerEhrman 
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w^-uX:"' POLYMERASE CHAIN BEACTION USING 



Gene .mp«n«V.on U a common cv^^^^^^ 
human cancers, and amptiried one 3 ^.^ relevance. A 

haCc diagnostic. P^S"***".'" 1,** eaciion (PCRJ method, 
U^oiie quantitative P°'''^*"*'^rthodolog^ and a new in«r^ 

o, mUtr'ng n"-'-^?""^^'? S3a Re«"^n» are ch»racter- 
ge^e amplification „^Xen PCR ampliHcat on ,s stm 

iied by the point during cycling w aotiount of PCR 

"f thr 3 most frequently 3f"P'"' i]*^ -wg. pcpdl an^ «™bZ 
Cancer 78:661-656. 1998, 



surrounding the lin.su|8«;^^^^^^^^ 

involved. - • • ^HcSv 



Gene ampV.ficatiotv P'^y^XPS caaccr probably because 
of various solid turners, genes confers a selective 

over-cxpressiou of the ^^P''**^'' f.^^lJci genomic amplification 

cytogenetic ^.^y^"-^ i'SSmosomal double M 
regions, ^'s^^'f^ "'^ H=mo^neously swining regions C>ISRs). 
(dmins) or as >'>'=B'^«'^. abiwrmalitics m breast 

are among tbe mam ^'"'''^ "^^jn^'^^^^^ 
^mors, Cnher "chuiques such as co-para g^^^^ 
iion(CGH)(Kalliomem.«^'l^l^J"'J"^ ^^mbcrs m tumor 
"Lches for regions of ^"^^f^Q^J^^^ L c'romos^ 
cells, and have revealed ™(?,^ w^der-^y » ifcnufy 
breast tumors. Posiuoual ^^^°17;-- tq date, gcncs known 

gene(s) in each «rpl Jed ^^^^iS^Xyc (8,24) 

to be amplified fr^^^^^;" ^1^^^^^^^ 
ccnd\. (ml3), and eriB2 (Hqu v 
Lidereau. 1995). j^^j prolo-oncogenes 

Amplification of the myc since independent 

shouldVe clinicaj -l-^-^S^^^^ be used to idennfy 
studies have shown that tncsc *" • rngms er ai. 1992, 

sub-populations with a worse P«f » ^^^Muss er al. (1994) 
S^huuring « aL 1992; ^^^^^^^^^ io be useful for the 
euegested that these gene »/^f'^^'J^hdjuvant chemotherapy 
Jrcdicrion and assessment of the efficacy J 



mVoWed. _oi«in„iivouttmificd in tumor cells by 

Specific genes (D^A) were uunal^ qu-mi.^^^ plotting 
„,e!i.sorblomng pro=ed<^« ?^^^^^ ,f DNA (5-10 

These batch '«*'.»',niiabte Ju^^^^^ "S'J"- ^""^f'rf'S 
Hg/r«ction) to yield t»°'\'''^, jj-^ of the procedures to 
Meticulous care IS "l-f for^eU3ble dosage analyses. 

embedded tissues). Ji,«,r(l bv evaluating the amount of 

Quantitative PCS. can be P='^°^;Jf''S (eiid^oinl quantita- 
product dther after a gWen number o^c^^^^^^^^ ^^^g the 

rive PCR) or after a varying '"f"^"^' ° r Ay,^ fi^st ease, an 

internal standard distmet f^om the targ but implies 

ascertain PCR eHi.«cpcy. The rn«hod^sr^ /^^^^^^ I 

irSerN;?sl'ri^'^« ^^^^-^^ ^^^"^^ 

^teofrmaioradv^tag^^^^^^^^^^^ 

in quantifying atvew ger^e. s'^fc ^ uiT^ctic method 

°xL.al standard curve surac^ )• .t^gmtude), givmg 

h8.s a wide dynamic range (at least 2 0^° ^ ^^^n^. 
'an aecurate value ^Vo^f^^cS arid has therefore been 

Unfottunatdy, ihe n'=*°"^^,^'5's^pUng »f each assay rnix at 

rarelv uscd. It involves al quoi samp'» b amplifiea- 

first described by Holland "j'-^ ;,ij;ve a specific fluorogcmc 

Slease activity I^l^ CTe «teS'" p'^'^" 
oligonucleotide probe durmg U^e oaen^^^^^^ 

approach uses dual-l^^beled fluoroga^^^ ^.^^^ 5, ^4 
Zl.. 1993). One A^^^^^'^Vrepo? er [F.^M (i.e. e-caiboxy- 
of the oligonucleotide, sfj^" J^^^ ij quenched by a second 

fluorescein)! and >«cm^' - f;Xy—^^^ 
;rhrt=*Se ''^^lilriiig the extension pb«e of the PCR 



, „ o«hcrehe sur le Cancer irid 

Grant sponsora: Ai.»«» f?,";/,^^ Re.lierche. 
Minister* de rEnseiE™n"=n' Superior 
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"cle. .he fluorescent hybndi^^;^^^^^^^^^ 
LI of the probe releases "^^'l^ffo ftuoicscencc emissm- 
tTc fluorescence ^'S-^V' XJ?by the emission 

cycler 10 be measured ""f ™ J".,,^! t^.^s<=^ over other 
The reaHittje PGR method offers sevCT^i ^ f,54). ^; 

c Jem quaiitiDtive PGR Sil , n^-dme method for 

;Sld homogeneous «say pr^^^^^ hybn- 

rSlSemei>ts/mwhjcha9^.Sh d» ^.-.^ of C, 

values give, a ^'^l'' Jfuution; M The 'e^»-""^t?CR 
wde). reducing the need ° requires no po^i-f 

method is «n in a closed-tube j-ysiem ^ i^tion; M the 
3= handUne, thus »^o>*^\B Po'enua oo^ continuously 
sjTiem is highly '^"»?;f«f9|f/vuor.^ethern«Uyclerduxm6 
measures fl^of««"=^'Vrv.fcc«e*Do^ding t^^ft*"* pro=«^"' 

"Here, we 

the copy numbers of the 3 as 2 E«n<=s ^""^ 

mmors Cmyc. ccndl and '^''^^V" g^nctie changes lviv= 

n a cluomosome region !^ "'"^'^^^^ loB breast tumors 
Klserv=din br«^^ for the same 

^vcre compared ^vllh pnivjoui 
samples. 



0 extensive desrada.o.^ebotW 

also quantified a emitrol gene rjW"^^^^^ j,,,^ been found m 
4qll.ql3, in -hieh no e^^'-Ji^iioricmi er«L. 1994). 
bLst-rumot DNAby «"eans.of CGH (J^ 

Thu*,theraaoof thecopynv^g'^fj'^^&^^.^^i q^,iry of 
"^''^^^''E.NA IKo'd^S^he level of am„lifiea.on ts 



N=- 



MATERT^LANB METHODS 

7i,«or ondblcodscmplcs brea« mmors removed 

Samples wezeobtamed from 10 P^mar^^^^^,^^^^ 
surgically from patients at th= Ceacre k ^^^^^^.^py. im„ed.- 
natients had undergone "diothttapy « 

patients- , , and blood leukocytes 

^ DKA was extracted from tumor t.s.ue an 
according to standard methods. 



neal-iime pen ^ rK..r-icteriied by the point 

Theoretical bosis. ^lea=t>ons are ch.ractc^ 1 j. 
duInr5e'''"E '«lP''^'"rt of PGR product accumulated 
Scted^^'her than by flJ-SighS" .-trting copy number 
after a fixed number or ey='"-T,. eXr a signifieani increase in 
of The genomic D>JA '^'^^J cj^y^ti^^<^ eye'e) 
nuorescenec U obser/ed. Tl e P^^«'" ^^^^i, fluorescence 

5 Ld as the .fc^-^iri S ;roS««^ ^ r«ed threshold above 
gcneraiedby cleavage of the prob^j^ ^ ^^^^^^ pl„ s 

basclme. The target Se« "PV '^'^"'^1 a standard curve u. 
quantified by measunng '^'^'^^^L -f^c precise amoun of 
^c^rmine the starting "PJ^^'^^jlid i« quality (i.e.. l^ei^ 
genomic DMa (based on optical den..iyj 



copy nu. ' d PCR 

,H.««, prob,es. t7"«het::::.chorir4L^^^^^^ 

consumables. Pnmers and prt^s ^^.^^^ Biosciences Ply- 
of the computer P«S[f^. °^'f!.wM Cineiraiaii. OlO and Pnmcr 

Bxpress(Perlcm.ll-«ApJ^^^^^ (Malvern. PA) ar.d 

,rSm-«.^^^^^^^^^^^^ 
.x^rj^f^froS^^ 

Sronrffl-Ti-eun-e ""^'"'^''^/^IJ^c^e^^ serial dilutions of 
standard curve. The latter was eonStruct«^^^ I 

Sceif. PCIl P^^tpC^Xtc -I-btainedbyampli^^^^^^^ 
practice, each specific PCRp«auc ^g^ingcr, Mannheim. 

of a standard human eenom.e DN A i ^^^^^ ^ 
C'crmany) with the ^^"^^ ^"^.'^"s^^^^ products >»'ere punfied 
Tcal-time quantitative ?CK The 3 ' ; y j^i^, swe> 
^ing MicroSpin S-400 ='''""''"^Euie gel and stained vnib 
to) electropborezed through an ^^^r'^J^cR. products 
eS^dium bromide to check tfi^rq^^^^^^ scnal y 

then quaniined spectrophotomemcally ^ 
£ed 1 0-fold in -°"^«„^e«on.c D^^ , f„ 

at a constant ^onM^ofl^tr^l ^^.^ ,.j„^i,„, ^hepool 
real-time quaiiutative PGR v-^":^.., ■„ ^ch gene) to 

,r PGR producta ranging &o^ " \i^,^^^^^^ products was 
lO"'" (10 copies). This scne* 

aliquotcdaitd stored at -80'C until us^ 2 known 

The standard curve was 
Jlesofcalibratorbumangenoj. W^^^ 6 ^^^^^^ 

fCi? ampd/carion. AmpUficat'Ot^ 'm'^';^^^^ ^^^'^.^,^;^ genes), 
sample DNA(around20ng.a«und6^^^^^^^^ ^,400 
TaqMan bufTer (5 V-^}'fl^J^^;i^^,^ Cold. 0.5 units of 
^M dUTP. 5 mM M each primer and 

AinpErase uracil N-giyeosy>=^^e 1^,^"^^^^^^ comprised 2 min at 
Xm probe. The ^^^"^J 
50°C and 10 min at 9f C thermal g^'^R i^.^ded: a standard 
qs'C for IS s and 65'C for 1 ""^P ; „o.template contiol,- 
Srve Som 10' to 10^ copies) ^^^^^Xwt(^o^^i<::) in 
2o" ind 50 ng -^^'^^^''J^^.T.ZS DNA in triplicate 
ctiplicatc. and about 20 ng ^^."^^ « 96.well microplate). All 

feV^c^^^^^^^^^^^ 

were P«.cr.cdin ^^^T^ 

Detection System J'SS^g J^Jrobe during PGR- 
detects the signal from tl^^^ flooroB^^^^^^ ^^,,0 system has » 

£,uipm.nr /or ««'-''7,f'"r d reV-ted via fiber opucal cables 
built-in thermal cycler and ^'^^f " "^rge-coupled-device (CDD) 

:o each of the ^^'^^^ &e- 

camera collects the em'SS'on from .ceompanymg dte "00 

samples. 
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/•X r.^n Gene ainpUficaiion was 

RESULTS 

dS^"''^ rx^^^^^^^^ 



BY RtAL-TlMC 

The standard curve ^^^^'fllZ^^,, co«ce.r.uoa of 
diluted in B"0t7»c mouse DNA =1 »^ „ 
2 ng/^l. II shouldbe noted mat he 5 P"-^'/^,^,, ^MA (data not 

many as copies. 



normal leulcocyte ^'l';°^"^\,ndl and eriB2 """"^to i ' ' . ,,,1 

reference discnnic gene v«a. 




Sample^ - 
gl FAM - AT 
,gl FAM - A2 
g[ paM - A4 
gl FAM . A7 
FAM - AS 



0 z ^ 



6 S TO 



?:Trr^O » » 30 3e 34 3S 

Cycle 




t-1 I M I M I 

38 40 Pflporter. 1 ^^^A. 



c;.,..Hnrd CUfVe - ALB 



40.00 




J^'lO^ (A9) 10' (A7) ^OV^^i°«^'^c'e Signal of *c «pojr 
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A ' 0 

chromosome regions (jW- « tos3«) have b=«i 

obvious genetic changes ^'^''^^^J^'^, ^1.. 1994). The ratio for 
Observed in breast cancers (K^Uion^^^^ ^ 7 13 

(mean \.02 ± 0.21), ^"'i/" ,^f'''l^°Vo6 ± 0.25), eonfiiraing 
UotDT<Asamples{0 6 to 1.6 ".e^^^ ^^^^^ f„ 

a/t »'^Vi5^/^'he?oniToftrrauosaUocoa 

.^1 .rhS? Pdnc dos^ in normal leukocyte DM 

repVcseTt gene smplificaUon i« tumor DNA. 

and -*BVinTri"S:«p.efo/^ 
bn^asc mmoTs are reported m TaWel^E^^^^^^ '"•*B2 (15%. 
more frequent ^3%. 25/ 08) tnan ^^^^ ^ to IB.6 for 

16/108) '^"d myc (10%. B g ^j^e m>c gene. 

ccn<f/. 2 ro IS.I for «:rfrB2, ''"'y.„ ^uij^ the ecr.<f J gene was 

Figure 2 -I'^'^l'j^ "Tf^P't^oSTsST^d CTU8). 
nmpUfied l6-foW (T145). 6-rol(l U '^^^ ""..f: ^ sajne tumor. 
The3g=nes were never foundwb^o^^^^^^^^ 

.r6B2 »nd ccndl ^^'^^l^^l^^f^^^^, w; the hypothesis 
in 2 cases and myc and «r6B2 in 1 «»f cancer. 

that gene ^Plifi«»''°"\^t„l^/!CS« 

SE^p»iot^ii^^^^^^ 

Comparison of^ne dose d.erM hy reol.me ^u.nnT.nv. 

PCR and Souihern-htot analysis ir.? amplifications 

Southem.blo: analysis of ^^fos^o Ja^L^t" A 
hadpveviouslybeendoneontliesarne 10^^ 

perfect correlation 

Sowhetn blot was obtained for ™^ and4 er6B2) 

(N S 5). However. <h^e were ca.es U -^^-^J- ,i«r=as 

copy numbers (N from 2 w 2.9). 

DISCUSSION 

The cUnicnl applications of f '«,"^?S?pS^^^^^ 
citlylirni:ed.botwouldcerug^^ 

izcd and rapid meOiod were P«J«='~-J^;^i,^ iiotting. but ihis 



Amolif^C5tiunlcvet(N)_ 



Cent 



0-5-1.9 



25 



mvc 0 



97 (89.8%) 
33 (76.9^/4 
87 (80.6%) 



miO.2%) 
17 n5.7%) 
8(7.4%) 



0 

8 (7.4%) 

a (7.4%) 



• * .^wtivdv larec amounts of high-quaiity 
ceagcnis and requires '^^^''^ff^ J'^^ ^^.d ro^^^ 
gdioTi^ic DNA. wh.ch means ii ^^^f ^ i^cd to dei«- 

mine the copy ^V^^^ 

specimens ^ ...ti,od developed fbr ihc 

In this scudy, wc validaicd ^^^f^^/^?^^^^^^^ method, 
quanuficationofgeneover-represe^^^^^ ^^^^^^^ 

advantages over i994). Firsc, ihe real-nit^e 

coinpeudvequantitauvePWCd^e^^^^^^^^^ } 

?CR method is P«^°^=^ '/Jr*fod^^^^^^ 0^ 
risk orconuiminanon by ^^P^^f^^J ^^^^^^^^ al.o be 

carryover PGR products ^^l^^^^^^^^^^^ (UWG) 
p.eve.tcd by us;ng the ^n^/^^^^ I.pUcicy and 
(Longo « ai. 1990). Tnc sctoou fpQ^ raanipulaiions are 

rapidity of ^'^^Pl^*"''ly'^•r'L°u^matS method is reliable, 
required. Our results show that ^li' number of 

found it possible 10 Son per d^y. Third, the 

copies of a target e«e m ^"'TJS^i'^r, of magnitude. 

system has a l^^«^y^lZvl to coS S starting amounts 
Zoning that samples do nothave^^^^^^^^ 

of DNA.ThU technique should iherMor^^ ^^^^^ 

real-time PCR. makes ut^/^ H j i^er than cnd-pomt 

reproducible, smceit is ^"^''"^^^'Xied PCR product. Indeed, 
Jasurement of *= "^n^ot^^^^^^ oet^a System enables C to be 
the ABI Prism T700 Sequence Detwiion isy ; i 

calculated when »mpUficatton ,s sd m «P^n ^, P 
and when none o ^ TrTaSt'r human DNA (5 

withm-run CV of the t-i vawc lu , ^.^jsay precision 
replicates) was always f l^^J'^^^^^l^foMt^^^ cox shown). In 
in 5 different ^ ;^<>'JXrAS7xs m absolutely necessary, 
addition, the use of a st^ndMd curve is not i ^^paj^^g ,he 

since the copy number can ^^^^^"^^^^ T^^« '""l'* 
Cniuoofthcwen^^^^^^ 

obtained by the 2 methodi iwun ona Moreover, unlike 

'SroSMS^-f^ 

The only potential di«van«g= -f -^^^^^^^^^ 
PCR-bascd methods ^''f "^.^^'^J^'void di Jon artifacts 
em blots and dot blots) is j.**^' » in 
inherent in the «traet.ot. of WA from ™ ^ 
heterogeneous ussue specimens ru^^ ^ (p^^etti « al.. 
iscry cim measure alteration - ^^tJ^FlSH requires expensive 
1996: Slamon er ai. 1589)- However r 
equipment and trained P=«on"e\ ^ ^^^^.f^re 

Moreover, FISH does "^^^'t't^f^'^a^c's over-expressed m 
cannot detect cases ^l^^'rttLr^h ch w U be possible in the 
the absence of gone =«^P J^^^ 
future by real-time quantita ive R-T-F(.«-. ^'"^Vf .--^.j^j ,eams, 
subject fo considerable variations^^^^^^^ Koccdure. ihe 

ids used and the 

criteria used to define positive 

The results of this smdy are in «8^«^f " ^j* f3°''„d'21q21.2 
the litertilure. (i) C»^'^°^°^!^^tfvVs,;owed^^ genetic alter- 
(which bear alh and app. '"P^^HuiwdT^re, in keeping with 
ations in the breast-cancer samT^i" 'T im ( i) fo™'! 
Che results of CGH (Kalliomw^t « «^-J^^^^ ^^^^^^ ^ 

aniplifications of these 3 on"e««* 1992). (W) 

reported by other teams (Benis ei ^f;; f ^^r breast wmor 

T^e frequency and ^-^Sre^ °r ^^P'^^ai^^^^ amplifica- 
DNA series « nf We/ aK 992) and Couijsl 

lion, confirming the ^"'''"f /^^^^'t^;^^^^ cver-reprcsentation 
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Cycle 



ALB 



ncNDl . ^ ^ 

-cT^py number Copy number 

Tumor ^ ^ 

1 T118 

T133 

m T145 

If Uo corrclaLc well *ith those recently 
a/.. 1997). (V) The erb32 "P^ .JSed w th other measure e^^^Z ampl,fi«t o" >„ a^ina '^^^ 

degree of amplification (At) e< a/.. 1995, Deng « ai.. 
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4605 


26.5 


4365 


23.2 


61659 


25.2 


10092 


22.1 


125892 


25.6 


7762 
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TABLE 11 - BXAMPLTiS OF cendJ OENE DOSaCB RESULTS 
FHOM J BREaST TUVIORS" 



Tumor 




ccndl 












Copy 


Mom 


so 


CuDy 
numoer 


Mean 


Sl> 


TMS 


4525 






4223 






1.06 




4605 


4603 


77 


4365 


4325 


69 




4678 






4387 








T133 


59821 






9787 






6.03 




616S9 


61100 


1111 


10092 


10137 


375 




61821 






10533 








T145 


123563 






7321 








125392 


125392 


3448 


7762 


7672 


316 


* 16.34 




121722 






7933 









'Fof each sample, 3 replicate cxpcrimcrus were performed and the mean 
and the standard deviation (SD) was dctemiined. The level o^ccndl gcac 
amplification (t^ccndJ/alh) is determined by dividing xhc average ccndl 
copy number vaJuc by the average alb copy number value. 



point measuremenL of fluorescence intensity. Here we report myc> 
and ccndJ gene dosage in breast cancet by means of quantitative 
PCR. (vi) We fooxid a high degree of concordance beiAveen 
real-time quantitative PCR and Soulhem blot analysis in terms of 
gene amplificaiion, especially for samples with high copy numbers 
(S:5-fold). The slightly higher frequency of gene amplification 
(especially ccndJ and er6B2) observed by means of rcuJ-iime 
quantitative PCR as compared with Soudiem-bloc analysis may be 
explained by the higher sensitivity of the former method. However, 
we cannot rule out the possibility that some tumors with a few extra 



gene copies observed in real-time PCR had additional copies of an 
arm or a whole chromosome (trisomy, telraaomy or polysemy) 
rather than true gene amplificAtion. These 2 types of genetic 
aJlcrarion (polysemy and gene amplilication) could be easily 
distinguished in the flilvirc by using an additional probe located on 
the same chromosome amo, but some distance from the target gene. 
It is notcwonhy that high gene copy numbers huvc the greatest 
prognostic significance in breast carcinoma (Berg et al, 1992; 
Slamon etcL 1987). 

Finally, tills technique can be appUctl tn the detection of gene 
deletion as well as gene amplifi cation. Indeed, we found a 
decreased copy number of erbhl (but not of the other 2 proto- 
oncogenes) in several rumors; erbBl is located In a chromosome 
region (I7q2l) reported to contain bolii deletions and amplifica- 
tions in breast cancer (Bicchc and Lidcrcau. 1 995). 

In conclusion, gene ampHficabon in various cancers can be used 
as a marker of pre-neoplasia, also for early diagnosis of cancer, 
staging, prognostication and choice oi' treatment. Southern blotdng 
is not sufficiently sensitive, and FISH is lengthy and complex. 
Real-time quantitative PCR overcomes both these limitations, and 
is a sensitive and accurate method of analyzing large numbers of 
samples in a short time. It should find a place in routine cliiiical 
gene dosage. 
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^ APPENDIX B 



<£irst sequence: pl.j^44804 (length = 
<second sequence: pl^bltzman (length = 673) 

<597 matches in an overlap of 598: 99.83 percent similarity 
<gaps in first sequence: 1 (75 residues), gaps xn 

<score: 2895 (Dayhoff PAM 250 matrix, gap penalty = 8 + 4 per residue) 
<endgaps not penalized 



10 20 30 40 50 bu 

pi holtzman MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPD-IVGLYVF 
^ 10 20 30 40 50 



70 80 90 

pi DNA44804 ENGITMLDASSFAGLPGLQLLDLSQNQIAS 
*********.******************** 



********* ******************** 

pi holtzman engitmldagsfaglpglqlldlsqnqiaslpsgvfqplanlsnldltanrlheitnetf 

• 70 80 90 100 110 -L^u 

100 

LRLPRLLLLDLSHNS 

P1.DNA44804 " *************** 

pi holtzman RGLRRLERLYLGKNRIRHIQPGAFDTUDRLLELKLQDNELRALPPLRLPRLLLLDLSHNS 
^ ' 130 140 150 160 1/0 J-O'-' 

110 120 130 140 150 160 

P1.DNA44804 ^LALEPGILDTAW^GLG^^^^ 

pi . holtzman LIALEPGILDTANVEALRIAGLGLQQLDEGLFSRLRNLroLDVSDNQLERVPPVIRGL^^ 
^ 190 200 210 220 230 ^'iu 

170 180 190 200 210 220 

pl .holtzman 



*********************************************************** 
LTRLRLAGNTRIAQLRPEDLAGLAALQELDVSNLSLQALPGDLSGLFPRLRLLAAARNPF 

250 260 270 280 290 300 



230 240 250 260 270 ^BU 

NCVCPLSWFGPWWESHWLASPEETRCHFPPKNAGRLLLELDYADFGCPAmTAW^^ 

****************************************************** 

NCVCPLSWFGPWVRESHVTLASPEETRCHFPPKNAGRLLLELDYADFGCPATTTTATVPT 

310 320 330 340 350 ^ 360 



280 



pl.DNA44804 
pl .holtzman 

pl.DNA44804 
pl .holtzman 



290 300 310 320 330 340 

TRPWREPTALSSSLAPTWLSPTAPATEAPSPPSTAPPTVGPVPQPQDCPPSTCLNGGTC 

****************************************************** 
TRPWREPTALSSSLAPTWLSPTAPATEAPSPPSTAPPTVGPVPQPQDCPPSTCLNGGTC 

370 380 390 400 410 420 



pl .holtzman 



pl 



Hiitii KHHL.i\Clj»-f C<jr ivjjj i ^..^^-^ l^^^o-o.*************** 

***************************************************** 

HLGTRHHLACLCPEGFTGLYCESQMGQGTRPSPTPVTPRPPRSLTLGIEPVSPTSLRVGL 

430 440 450 460 470 480 

410 420 430 440 450 460 

.DNA44804 QRYLQGSSVQL.KbljKL.i 

******************************** ************** 

QRYLQGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEYTVTQLRPNATYSVCVMPLGP 
490 500 510 520 530 540 



pl .holtzman 



470 



480 



490 



500 



510 



520 



pi , holtzman GRVPEGEEACGEaHTPPAWSmmPVTQAREGNLPLLIAPAUaVLLA^ 



P..OHA4.S04 

pl.holtzman RGRAMAAAAQDKGQVGPGAGPLELEGVCTPLEPGPKATEGGGEALPSGSECEVPLMGFPG 

^ 610 620 630 640 bbu 



590 

p 1 . DNA4 4804 PGLQSPLHAKPYI 
************* 

pi . holt zman PGLQSPLHAKPYI 

670 



Sequence file: /home Aby/va/Molbio/carpenda/temE^ettie/pl .holt zman 
motifs in /usr/local/l^q/libdata/motif .pro 



Motif name: N-glycosylation site. 
Accession: PSOOOOl; 
Motif: N[!P] [ST] [!P] 



101 NLSN 

117 NETF 

273 NLSL 

500 NLSG 

528 NATY 



Sequence file: /homej||PQDy/va/Molbio/carpenda/temi^Rettie/pl .DNA44804 
motifs in /usr/local/seq/libdata/motif .pro 



Motif name: N-glycosylation site. 
Accession: PSOOOOl; 
Motif: N[!P] [ST] [ ! P] 

198 NLSL 
425 NLSG 
453 NATY 



HMM file: /usr/seqdb/pf am/Pf am_l 

Sequence file: pl.DNA44804 





DNA44804 


[598 aa] 














Scores 


for sec[uence family classification (score 


includes all domains) : 




Model 


Description 








Score 


E-value 


N 


LRR 


Leucine 


Rich Repeat 








59.2 


8 . 8e-14 


7 




Leucine 


rich repeat 


C- terminal 


domain 




47.1 


4e-10 


1 


EGF 


EGF- like domain 








30.0 


5.4e-05 


1 


LRRNT 


Leucine 


rich repeat 


N- terminal 


domain 




29.8 


6.5e-05 


1 


f n7 
1. no 


Fibronectin type III 


domain 






13.0 


0. 15 


1 


Parsed 


for domains : 














Model 


Domain 


seq-f seq-t 


hmm-f hmm-t 


score 


E-value 






LRRNT 


1/1 


23 51 


1 


31 [] 




29.8 




6.5e-05 






LRR 


1/7 


53 76 


1 


25 [] 


5.7 


2. le+02 






LRR 


2/7 


77 102 


1 


25 [] 


9.4 


65 






LRR 


3/7 


118 141 


1 


25 [] 


10.4 


44 






LRR 


4/7 


142 164 


1 


25 [] 


19.1 


0.1 






LRR 


5/7 


165 189 


1 


25 [] 


11.1 


26 






LRR 


6/7 


190 212 


1 


25 [] 


12.3 


12 






LRRCT 


1/1 


223 275 


1 


54 [] 


47.1 


4e-10 






EGF 


1/1 


334 366 


1 


45 [] 


30.0 


5.4e-05 






LRR 


7/7 


415 437 


1 


25 [] 


3.1 


4.8e+02 






fn3 


1/1 


383 474 


1 


84 [] 


13.0 


0.15 







HMM file: /usr/seqdb/pfam/Pfam_lH^ 

Sequence file: pl.holtzman 

Query: holtzman [673 aa] 



Scoires 


for sequence family classification (score 


includes all domains) : 




Model 


Description 










Score 


E-value 


N 


LiRR 


Leucine 


Rich 


Repeat 








108.8 


le-28 


11 


LRRCT 


Leucine 


rich 


repeat 


C- terminal 


domain 




47.1 


4e-10 


1 


EGF 


EGF- like domain 








30,0 


5 .4e-05 


1 


T "DTD'NT'T' 


Leucine 


rich 


repeat 


N-terminal 


domain 




29,8 


6 . 5e-05 


1 


■Fn I 

rrio 


Fibronectin type III 


domain 






13 . 0 


0. 15 


1 


Parsed 


for domains: 
















Model 


Domain 


seq-f 


seq-t 


hmm-f hmm-t 


score 


E-value 






T TDTDTiTT" 
LlKKJNJ i 


1/1 


23 


51 


1 


31 [] 




29 . 8 




6,5e-05 






liKK 


1/11 


53 


76 


1 


25 [] 


6,1 


l,9e+02 






T T~) T) 

LiKK 


2/11 


77 


100 


1 


25 [] 


21.6 


0 . 019 






T OTD 

JjKK 


3/11 


101 


124 


1 


25 [] 


15,6 


1,2 






LRR 


4/11 


125 


148 


1 


25 [] 


18,1 


0,21 






JjKK 


5/11 


149 


169 


1 


25 [] 


9,7 


58 






JjKK 


6/11 


170 


192 


1 


25 [] 


6.1 


1.8e+02 






T DTD 

JjKK 


7/11 


193 


216 


1 


25 [] 


10 .4 


44 






T DP 
JjKK 


8/11 


217 


239 


1 


25 [] 


19.1 


0,1 






LRR 


9/11 


240 


264 


1 


25 [] 


11.1 


26 






LRR 


10/11 


265 


287 


1 


25 [] 


12.3 


12 






LRRCT 


1/1 


298 


350 


1 


54 [] 


47.1 


4e-10 






EGF 


1/1 


409 


441 


1 


45 [] 


30,0 


5,4e-05 






LRR 


11/11 


490 


512 


1 


25 [] 


3.1 


4 , 8e+02 






fn3 


1/1 


458 


54 9 


1 


84 [] 


13,0 


0.15 







